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The front-wheel drive Subaru. 
Did we design it with the fuel 
shortage in mind? 


It sure seems that way, doesn't it? 

Some Subaru owners have written us claiming more 
than thirty miles per gallon. 

On the average, the Subaru gets around twenty-five 
miles per gallon on regular. 

The U.S. Bureau of Highways tells us the national 
average for gas mileage is about 13.5 per gallon. 

This means that Subaru, with its Quadrozontal Engine, 
gets almost twice the national average. 
And in some cases even more. 

"That's our story. 

How's your mileage these days? 


est dealer call 800-447-4700. In Illinois, 800-322-4400. Subaru automobiles, priced from $2,397. Plus dealer prep, freight, state and 
"апу. Manufactured by Fuji Heavy Industries, Tokyo, Japan. Imported by Subaru of America, Inc., Pennsauken, New Jersey 08109. 
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ife insurance. 


way they dot 
added kicker? 


We call Allstate 
“The Young Man's Life Insurance" 
for a whole lot of reasons. 


We're priced for a Young Man's pocket. 


Here’s how little you pay for our 20-year decreasing 


term insurance—if you’re 28, for example. 
For $5 a month. . .$11,500 
For $10 a month. .$34,000 
For $15 a month. . $66,500 
For $20 a month. . $92,000 
We don’t believe in pushing you 
or rushing you. 
We'll give you facts—not sales talk. 
^ The sale is up to you. 


You don't even need an appointment. mem 
Just come as you are to the Allstate booth. 
Maybe Saturday — when you're shopping at Sears. 


Or simply phone the booth, or your nearest 
Allstate office. An agent will gladly 

come to your home. : 
See you soon? 


Yourein good hands. 


The young mans life insurance. 


hings. 
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Minolta helps you 
get into the end zone. 


Follow the action right over the running back's shoulder with a 
Minolta Autopak® movie camera. Just power zoom your Rokkor lens as the 
game moves up the field. You can even capture the action in slow motion. 

Fully automatic through-the-lens metering means you get the 
right exposure whether the action is in or out of shadow. And the bright 
through-the-lens viewfinder shows you the exact image you'll get on film. 

A Minolta Autopak lets you get into the game yourself with an 
optional remote control accessory—even wireless remote control. Or you can 
add the roar of the crowd with a sound synch option. Time lapse movies and 
close-ups are other special effects you can easily achieve with the Autopak's 
unique system of accessories. 

For more informa- 
tion, see your photo dealer or 
write Minolta Corporation, 200 
Park Avenue South, New York, 
N.Y. 10003. In Canada: Anglo- 
photo Ltd., P.Q. 


Minolta Autopak 
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The whole idea about brakes is that you shouldn't 
have to think about them. You step on the pedal 
... the car stops. And modern brakes are pretty 
good about taking care of themselves. They need 
minimum care. But they do need care. Here's a 
pair of products from Permatex to help keep 
your brakes in tip-top shape. 
DISC BRAKE QUIET: How can you not think about 
your brakes if they keep squealing at you? Disc 
rake Quiet takes care of all that. It positively 
stops disc brake squeal, simply and economically. 
Just spray Permatex Brake Quiet on the back of 
your disc brake pads. Then reassemble. That’s all 
there is to it. Brake Quiet has been proven in 
Europe, where disc brakes have been around for a 
long, long time. Now it’s available here for the 
first time. Only from Permatex. 
BRAKE CLEAN: Brake Clean gets rid of dirt, oil, grease, 
brake fluid, and anything else you don’t want on 
your linings, pads, drums, springs, and the like. 
Just spray it on, and flush the dirt away. Best of all, 
it's non-flammable, so you can use it anywhere. 
Both products are proven by Permatex on the track 
and on the road. You'll find them, like all Permatex 
products, in NASCAR garages, service stations, j 
and wherever automotive products are sold. male 
Pick up the pair, and go back to forgetting is 
about your brakes. name is our bond 


/ 


PERMATEX COMPANY, INC., Р.О. Box 1350, West Palm Beach, Florida 33402 305/686-0880 Telex 513-417 
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In today’s traffic, many cars are running hotter than is good for 
them. New maxi-oils will give you better high-temperature protection. 
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Fasten your seat belt! Jim Bede's little single-: 
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All in the Austin Marina. 


The tough economy car from British Leyland. $2675.* 


Because it is comprised of proven com- 
ponents like those in the best of British 
Leyland, the Marina is one of the most 
experienced new economy cars on the 
market today. 

The Marina has cat-like roadability, 
thanks to rack and pinion steering and 
torsion bar suspension, a sports car re- 
sponsiveness with four-speed gearbox 
and front disc brakes, and the reliability 
of the MGB engine, already proven in 
over 2 billion miles of driving. 

What's more, everything comes en- 


closed in Marina's strong steel body 
whose lean, clean lines reflect the English 
appearance of uncluttered good looks. 

Long-lasting good looks that are pro- 
tected by an extensive anti-corrosive 
electroplating process and 64 square feet 
of undersealant for added protection. 

Test drive the new Marina 2-door GT or 
4-door sedan at your Austin MG dealer. 
For his name and for information about 
overseas delivery, call (800) 447-4700. In 
Illinois, call (800) 322-4400. The calls are 
toll free, of course. 


Austin Marina [eese] 


The tough economy car 
from British Leyland 


British Leyland Motors Inc. 
Leonia, New Jersey 07605 


*Manufacturer's suggested retail price 
P.O.E. Does not include inland transporta- 
tion, local taxes and preparation charges. 
Whitewalls optional extra. 
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Only Winchester- 
Western insists 
on making its 
own brass for 


cartridge cases. 


The qu 
handloaders prefer. 


y performer 


From Winchester-Western's own brass 
mill. Formulated by our own experienced 
metallurgists. Cartridge cases of custom- 
blended alloys in 41 calibers for rifles, 
pistols and revolvers. Start-to-finish con- 
trol brings you a better-built brass car- 
tridge that users recognize. A uniquely 
smooth, durable case everytime for exact 
chambering, flawless ejection, and maxi- 
mum reloadability. Perfectly tailored 
and superbly engineered to Winchester- 
Western's total system of matched 
components. 

‘WINCHESTER: TH, 275 Winchester 
Avenue, New Haven, Connecticut 06504. 


winchester 
the way you 
want it 
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PS ReadersTalk Back 


Where you voice your views . . . and the 
editors do the listening 


omy and control pollu- 
tion. Is there a possible 
adaption of the system 
to household heating? 


R. V. Dorn, 
Albuquerque, N.M. 
Yes. See  Norbye's, 


story on the "Ultrasonic 
Fuel Reactor" [Nov.' 72]. 
He witnessed a heating- 


Manta Shows Other Sailcars Its 
Wake" [June] with interest and en- 
thusiasm. His sailcar is indeed swift. 
One thing troubles me, however. 
The photos reveal both riders were 
bareheaded. Don't you think land 
sailors should wear helmets like mo- 
torcyclists? 
JAMES GESSNER, Durham, N.C. 
We think you should wear a hel- 
met on any nonenclosed vehicle. 


Superspray for cars? 


I was fascinated by "Its Super- 
spray" [May] and all the applica- 
tions for this ultra-nebulizer. Has 
Babington given any thought to 
adapting his invention to the inter- 
nal-combustion engine? It seems to 
me he could greatly increase the 
efficiency of fuel combustion in the 
carburetor or fuel-injection systems. 
Think of the results! Lower emis- 
sions and better mileage. A real 
boon to the gasoline shortage. 

JAMES TROLLEY, San Antonio, Tex. 


We checked with Bob Babington. 
He says there are definite possibil- 
ities for adapting his nebulizer to 
carbs. All he needs is time and 
research money. Maybe Detroit will 
discover it? 


Clean old '54 Hudson 


I read recently about a Connecti- 
cut man who bought a '54 Hudson 
for $200. He claims his mileage is in 
the 18-20 mpg range, and even more 
amazing, the exhaust emissions (car- 
bon monoxide and hydrocarbons) 
were measured lower than the '73 
Federal maximums. Maybe we don't 
need all that anti-pollution gadget- 
ry if a 19-year-old car is that clean. 
Let's throw away catalytic convert- 
ers and rebuild Hudson engines 
again. 

ALLEN MINTO, Wethersfield, Conn. 


Saving fuel ultrasonically 


Jan P. Norbye's “Ultrasonic Fuel 
Systems" [Mar.] was excellent. We 
need them on cars to increase econ- 


system oil burner demon- 
stration with a 70/30 mixture of fuel 
oil and tap water. 


Outboard power 


Just finished reading “The Little 
Outboards: Cheap, Portable Power" 
[July]. Where can I write for in- 
formation on where to use canoes 
in the South? 

Howard BEAM, 
Forest Lake, Minn. 


Try “Florida Canoe Trail Guide” 
(free from Grumman Boats Florida 
Sales, 5131 14th St. W., Bradenton, 
Fla. 33505); "Texas Rivers and Ra- 
pids,” ($3 from Texas Rivers and 
Rapids, Box 673, Humble, Tex. 
77388). For other information on 
canoe areas, try Ed Nelson, Grum- 
man. Boats, Marathon, N.Y. 13803. 


Chess-table is a hit 


After reading about your "Puzzle 
Table" [Feb.], I decided to use your 
plans with a few variations seen in 
the photo. To attach the chessboard, 


I embedded a dowel rod in the top 
of each leg and drilled three holes 
in the appropriate spots on the 
board. Thanks for the idea; my 
teacher thought it was worth an A. 

Mark Котев, Skokie, Ш. 


Buckle-up buzzer 


Jan Norbye says [View Down the 
Road," May] that next year Detroit 
will install an interlock on cars to 
prevent the engine from starting un- 
til the driver has buckled his seat 
belt. You wonder how people will 


beat that? The same way they beat 
the buzzer: by buckling the seat belt 
behind the seat. I question the sta- 
tistics in the survey. People who use 
seat belts religiously did so before 
Detroit's first-grade-level warning 
system. 
Douc SAMUELS, 
Antioch, Calif. 


Watch your Btu's 


“A/C for "73: More Cool, Less 
Current” [May] states that different 
room units have energy efficiency 
ratios ranging from 5.8 to 12.2 Btu/ 
watt-hours. The writer is confused 
by the fact that if in a given room 
the air temperature were lowered 


PE бйз 


AAA 


with equipment which is 100-percent 
efficient the maximum EER that 
could be extracted from the air is 
3.4 Btu/watt-hours. In fact the au- 
thor describes the conversion of 1000 
watt hours of energy into heat as 
3412 Btu/hours (which agrees with 
the physics constant). In this in- 
stance, using an air conditioner with 
an EER rating of 12.2, one could 
get rid of 1000 watts of energy with 
an expenditure of only 277 watts. 
Are Btu’s as used in rating A/Cs 
different from physics Btu’s? 

FRANK CULMONE, Westbury, N.Y. 


Author Garr replies: No, they're 
the same. But the physics constant 
refers to the dissipation of heat. It 
is not a proper comparison with 
A/C EER. Air conditioners do not 
get rid of heat, they merely trans- 
fer it from one location (your 
room) to another (outdoors). It 
takes much less energy to evaporate 
and condense the refrigerant than 
to dissipate heat, hence, much high- 
er EERs are possible in A/Cs than 
the 34 Btu/watt-hours from the 
physics constant. 


Thank you, sun 


I was intrigued by two things in 
“Pool-Heating Panels Make the Sun 
Work for You" [May]. First, it's 
fantastic that solar energy has ac- 
tually been harnessed for home use. 
Second, it saves plenty of money 
and helps solve the fuel-shortage 
problem. That $150 seasonal fuel 
bill in Calif. is an understatement 
in Fla. Seasonal fuel bills here can 
run as much as $400 or more. I 
would venture to guess that solar 
pool heaters would be a tremendous 
success in this state. 

Тар BOYLE, Tampa, Fla. 


More on boat trailers 


Your “PS Guide to the New Boat 
Trailers" [May] gives a good gen- 


eral overview but leaves out a few 
important points. First, if you're us- 
ing the trailer for saltwater boating, 
a galvanized trailer is the only logi- 
cal choice. This means galvanized 
wheel disks and all fittings includ- 
ing winch. Second, if more than 
100 miles or so will be traveled to 
your boating area, don't buy a 
trailer with nondemountable eight- 
inch wheels. 'They're too small. 
Third, a longer tongue gives better 
maneuverability and safer distance- 
keeping from the water at loading 
ramps. 
Finally, I might say I think the tilt 
feature is overrated. I never use it. 
MunRAY STEPHENS, 
San Antonio, Tex. 


Add to science attractions 


There is one more place that 
bears mentioning in "PS New Guide 
to Great Science and Technology At- 
tractions" [May]. It's the Wallops 
Island NASA base near Pocomoke 
City. It's a scaled down version of 
Cape Kennedy. 

And the tour's free. 

DEAN VENTCHEFF, 
White Plains, N.Y. 


... You left out the U.S. Naval 
Aviation Museum in Pensacola, Fla. 
It is well worth a visit. 

J. M. Bocke, Pensacola, Fla. 


-.. You may want to add the W. 

A. Gayle Planetarium in Montgom- 

ery, Ala, next year. After all, it is 

considered to be a major planetar- 
jum. 

FRANK P. SCRUGGS JR., 

Montgomery, Ala. 


. . . How could you fail to list the 
Fleet Space Theater of San Diego, 
the greatest of all planetariums? 

WARNER WILLIAMS, Culver, Ind. 


Successful desk, luckily 
As you can see from my photo, 
I've completed your “Easy-to-Build 
Desk” [Feb. '72]. But I thought the 


plans were a little hard to follow. 
The drawers are 12% inches wide; 
so is the space it’s supposed to fit 
into! Also, the middle drawer was 
missing. But as you can see, it still 
turned out fine. 
RICHARD WILKERSON, 
Norfolk, Va. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017 


We say just about every gasoline additive 
is worth the money. 

But let's talk about our own. Marvel 
Mystery Oil. We've conducted an indepen- 
dent lab test that proves Marvel Mystery 
Oil cuts pollution when added to gasoline 
in old and new cars. It reinforces lubrica- 
tion in upper cylinder areas where heat can 
reach blistering temperatures. And lubrica- 
tion lasts after combustion is over. 

Marvel Mystery Oil. More complete com- 
bustion. A cleaner engine. Longer plug 
life. Better performance. And more mpg. 
Test data on request. 


MARVEL, 


ESTER GU 


Ask for other 
Marvelcar care 
products too. 


L 
м 
% 


[Marvel Oil Company, Inc. 


Port Chester, N. Y. 10573 
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ж The View 
а Down the Road 


...news and comments on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


It's cheaper to buy a more expensive tire 


Sounds crazy? It's true if the more expensive tire is a steel-belted radial. 
You may pay twice as much for radials as for bias-ply tires, but radials last 
longer, so your cost per mile is actually less. B. F. Goodrich studies show that 
radials work out at $1.20 per 1000 miles, against $1.30 for bias/belted; $1.65- 
$1.80 for unbelted bias-ply tires. Tests by others have proved that radials give 
at least five percent better fuel economy. If you average 15 mpg on bias-plies, 
you'll get at least 15.75 mpg with radials. Over the 40,000-mile life expectancy 
of the radials' treads, you'll save at least $45.72 if you pay 36 cents a gallon. 
Gas prices will go up, and your savings could double for just a 3!4-cent hike. 


Tires of the future 


Jim Dunne told you about Fire- 
stone's cordless tire two years ago, 
and its development is actively pur- 
sued. That's one possible way tires 
will go. You can also expect total 
puncture resistance. When? About 
1980, according to Fred Kovac of 
Goodyear. Kovac also thinks that by 
1980-85, carbon black will be re- 
placed by other materials chosen not 
just for their strength and cost, but 
also to lessen used-tire disposal 
problems. A biodegradable tire com- 
pound? Kovac says “never.” 


New-generation VWs on the way 


There was a big upheaval at 
Volkswagen two years ago, after the 
death of Heinz Nordhoff. The new 
managers found there were no new- 
car projects on the drawing boards. 
And replacements for aging models 
were urgently needed. Ernst Fiala 
was hired from the U. of Berlin to 
be chief of research; Hans-Georg 
Wenderoth was brought from NSU. 
Porsche, too, was to design and build 
prototypes. But the basic design for 
the new-generation VWs won't be a 
Porsche, Fiala, or Wenderoth pro- 
posal. It came from Audi, where ex- 
Mercedes engineer Ludwig Kraus 
developed the Fox [see test report]. 
It may become the most-copied de- 
sign (drawings at right) in modern 
history, with its front-wheel drive, 
roomy and lightweight body, and 
marvelous versatility. 


Death of rear-engine concept 


The new VW engines will be wa- 
ter-cooled—a departure from every- 
thing VW has done before. And, in 
my opinion, infinitely superior. Next 
year you'll see a VW 400; a slightly 
down-dressed Audi Fox. You can ex- 
pect it to supplant the fastback and 
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squareback sedans, that have been 
around since 1961. 

Then there’s a smaller VW 337 
(maybe the long-awaited beetle re- 
placement). Its four-cylinder water- 
cooled engine sits transversely, as in 
the Fiat 128. 


More different body styles 


Unlike the Audi Fox, the VW 400 
and 337 series will include station 
wagons. With the rear engine, wag- 
ons were handicapped by high rear- 
loading. Front-wheel drive gives a 
very low, flat floor. But most excit- 
ing is the Fox-inspired replacement 
for the Microbus or van. The entire 
power train can be borrowed from 
the Fox, and put in the chassis nose. 


Look for improved stability and 
handling, and a lot more room. 
When? Probably in '75. 


Maximum design flexibility 


The compact front-drive power 
train gives planners fantastic flexi- 
bility. Wheelbases can be stretched 
or shortened, and new bodies or 
variants provided at low cost. Spe- 
cial-purpose vehicles can be devel- 
oped and put into production quick- 
ly. The new Microbus, for instance, 
could be adapted as a taxicab, mail 
van, or ambulance. The VW 400 
could also be built as a road- 
ster, replacing the Karmann-Ghia, 
around since 1954. 


No Wankel engines for VW? 


Although VW owns Audi/NSU, 
prime licensor with Wankel GmbH, 
Volkswagen does not have rights to 
manufacture and sell Wankel-pow- 
ered cars. When VW took over NSU 
in 1969, NSU stockholders held out 
for a deal giving them 70 percent 
of all revenue from Wankel license 
fees and royalties for 10 years. Af- 
ter that time, VW will get all such 
income, and assume ownership of 
Wankel rights. Meanwhile, to put 
NSU rotary engines in VW cars, 
the Wolfsburg giant will have to buy 
a license from its own subsidiary. 


But 1979 may be too late... 


A new enlarged version of the 
NSU Ro-80 engine, rated at 150 
hp, goes into production this year. 
NSU plans to build 76,000 next year. 
Audi will buy Wankels from NSU 
and make them optional in the 100 
series. And I think chances are good 
you'l have the option of getting a 
Wankel-powered VW іп 1976. Es 


Three reasons 
to buy Jeep Trucks in’73 


1. Jeep Guts 


" m 2. еер QuadraTrac" 


This $200.00 Cargo Cap 
3. at no extra cost 


CAP HAS 45" JALOUSIE WINDOWS AND SCREE 
ABLE LIFTGATE WITH — 
SAFETY GLASS 


LOCK. 


When you consider all the rugged, stand- 
ard features of the 1973 Jeep Truck such as... 
double side wall box construction * easy-open tail- 
gate * high-strength frame * multi-leaf springs at all 
4 wheels...you'l know why Jeep guts mean miles 
of dependable service. 


Now Quadra-Trac ...the new automatic full 
time 4-wheel drive system...is available on ‘73 
Jeep Trucks. Quadra-Trac ... makes hauling easier 
on or off the road...and eliminates the need for 
shift levers and front locking hubs. 

And talk about value...we have made this 
handsome cargo cap, worth more than $200.00, 
available to our dealers at no extra cost...so now 
they can offer it to you at no extra charge when you 


buy a Jeep J-4500 or J-4600 Truck equipped with 
these popular options: The Townside Pickup Box • 
Custom Cab* 360 V-8 Engine * power steering and 
brakes * dual low profile mirrors * custom wheel 
covers * AM radio and two-tone paint with wood- 
grain trim. 

Whatever the job youve got in mind, Jeep 
Truck has the guts to handle it... because its a gen- 
uine Jeep. This year make your 73trucka 73 Jeep. 


Fa Jeep 


Toughest 4-letter word on wheels. 


AUGUST 1973 | 
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| 
Two New Kits from Heath 


Why buy Heath's $250 cassette 
deck kit when you can get ready- 
made units with similarly excellent 
specifications in the same price 
range? Consider these points: 1) 
With the checkout and troubleshoot- 
ing procedures outlined in the man- 
ual, you'll be able to do most if not 
all of the maintenance the unit will 
ever need. 2) Since you perform all 
circuit adjustments (bias and Dolby 
levels, for example) you can touch 
them up as needed, reset for opti- 
mum performance when you change 
brands or type of tape. With plug-in 
circuit boards making the work easy, 
the kit is a pleasure to build, took 
me only 16 hours.—C. P. Gilmore 


A Full-Feature, Fix-It-Yourself 
Pocket Calculator 


Heathkit's IC-2009 portable calcu- 
lator kit goes together in about six 
hours, I found. Key features are a 
full-floating decimal, eight-digit dis- 
play, constant key, and rechargeable 
battery for up to eight hours of por- 


Kit components (clockwise from top): 
upper case, case bottom with six ni-cad 
cells, keyboard and circuit, and charger. 


An All-Out Cassette Deck 


Heath's top-of- | 
the-line AD-1530 . 
uses Wollensak 


transport. Panel | 
switches cut in 
Dolby circuitry, 


change bias for 
use of iron oxide 
or CrO: tape. 


Deck is modularized, with all circuit- 
ry on plug-in boards. Test cable (built 
around switch) aids circuit adjustment. 


table operation. You can also use 
115-volts AC with the adapter/, 
charger. Size: 516 by 314 by 1% in. 
Weight: 11 ounces. Heath's detailed 
charts simplify repair if anything 
goes wrong. Price: $92.50.—J. Free 


Plug-in keyboard can be removed for 
access to circuit components. Light-emit- 
ting-diode display is also removable. 


You get more for your money from NRI 


SOLID STATE TRAINING—Learn-by-doing with NRI equipment. TV-Radio Servicing course includes 25" diagonal 


color TV, with handsome woodgrained cabinet at no extra cost; 


wideband service type oscilloscope, color bar 


erosshatch generator, transistorized volt-Ohm meter, and solid-state radio kit. Other courses equally complete. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI’s “3-Dimensional” train- 
ing can't be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 


Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 

If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


your FREE NRI 


color CATALOG | 


No salesman will call 


5 2 { E 
Austin Marina (foreground) is backed by Toyota Corona Mark 11, Datsun 610, and Audi Fox—all two-door coupes. 


New Deluxe Subcompacts 


PS Ratings- Test Results 
in a Nutshell 


Our ratings will enable you to make valid 
comparisons faster, pinpointing strong 
points and weaknesses. You can select 
the areas you are most interested in, and 
ignore the rest. All ratings are based 
Strictly on test results and actual mea- 
surements; not subjective opinion. Five 
points is excellent, 4 very good, 3 good. 
2 fair, one poor, and O very poor. 


Audi 
Austin 


Acceleration 
Braking 
Handling 
Maneuverability 
Fuel economy 
Noise level 
Ride comfort 
Roominess 
Visibility 

Ease of entry 


ONGWWN Toyota 


nNawNoana aw 


wWWWNoagwas 
NNONOOUOU- э Datsun 


NOB 
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In size, they compare with 
Pinto and Vega. But price? 
Up with the intermediates 


By JAN P. NORBYE 
PS Automotive Editor 


and JIM DUNNE 
PS Detroit Editor 


PHOTOS BY ORLANDO GUERRA 


les not the money. Small-size im- 
ports at prices up to four or five 
thousand dollars—the price of a 
prestige car like a Buick or Chrysler 
—are selling very well. But more and 
more consumers are buying small im- 
ports. Why? 

The most obvious reason is size. 
Traffic congestion and parking prob- 
lems put a premium on small dimen- 
sions. But Ford and Chevrolet make 
small cars of the same size, and at a 
lower price. They would make more 
if the demand existed. But there is 
a difference: 

The expensive small cars shown 
here offer roomier and better-equip- 


from Europe and Japan 


Are They Showing Detroit 
the Way to Go? 


ped interiors. They give the buyer 
big-car luxury and convenience in a 
subcompact package. The Pinto and 
Vega are competitive in power and 
performance, braking and handling, 
ride comfort and quietness. But 
they lack seating room and comfort, 
luxury options, the baby-Cadillac 
treatment. 

The fuel shortage [PS, Apr.] is 
another reason people are buying 
smaller cars. Gasoline may be ra- 
tioned—by price hikes or other sys- 
tems. Whichever way it goes, you'll 
be better off with a car that goes 
more miles per gallon. It's not the 
money; it's fuel availability, and en- 
vironmental concern. The Environ- 
mental Protection Agency (EPA), 
originally concerned only with emis- 
sions, has recently begun to test gas 
mileage also of the cars they certify. 

EPA runs dynamometer tests of a 
simulated 7.5-mile urban trip. We 
have tested fuel consumption for 
years, and prefer our own method— 
a track test. Our test results reflect 
aerodynamic drag, rolling resistance, 
and the effects of uphill, downhill, 

Continued 


AM 


Spend a milder moment 
with Raleigh. 


A special treatment softens the tobaccos 
for a milder taste. 


Rough it in comfort. Get a water-repellent 
Sportline Sleeping Bag 
just like the one shown for 
free B&W Raleigh 
coupons, the valuable 
extra on every pack 
of Raleigh. 

To see over 1000 gifts, 
write for your free Gift Catalog: 
Box 12, Louisville, Ky. 40201. 


CERINTA Warning: The Surgeon General Has Determined 
Filter Kings, 16 mg. tar,” 1.2 mg. nicotine; Longs, 18 mg. “tar,” That Cigarette Smoking Is Dangerous to Your Health. 
1.3 mg. nicotine, av. per cigarette, FTC Report February 73 


Exacting test for the entire steering system 


The car takes a snake course between pylons spaced at 
48 feet, driven as fast as possible. Any deficiency in steering 
ratio, returnability, turning diameter, tires, and front-wheel 
alignment will show up as reduced speed. The Toyota (at 
left) was the slowest in this group, a full 3.3 mph behind the 
Audi, which was fastest. The Toyota suffered from strong roll 
and strong understeer. Look at the front wheels—the inside 
wheel has a negative camber angle of almost 10 degrees, and 
the outside wheel at least three degrees of positive camber. 


And wheels steer the way they lean! 


and winding-road driving condi- 
tions. Still, the EPA test results are 
consistent with ours, in the sense 
that a car that does well in our tests 
does well in theirs. 

For some cars, such as Pinto and 
Vega, the difference between EPA 


and PS results is only a matter of a 
couple of decimals. For others, the 
numbers are different, but the com- 
parisons are valid. 

Gas-diet cars. The best EPA 
car was a Datsun 1200 at 28.7 mpg. 
We did better with the Audi Fox, 


A standard test tells the whole truth about handling 


Two lane changes in quick succession 
show a car's ability to make an emer- 
gency maneuver at high speed. First the 
right lane is blocked; then the left. Lane- 
change gaps are 60 feet long; lanes 12 
feet wide. The car must go through the 
grid without hitting the rubber pylons, 
and is stopwatch-timed. 


Each car is put through the test at in- 
creasing speed until its maximum is 
established. 

The Austin (in photo below) reached 
60 mph, tying with Toyota for second 
place. Audi was fastest (64.7 mph). 
The Austin has firm understeer and con- 
siderable body roll. Inside front wheel 
shows about 71⁄2 degrees negative cam- 
ber, while the outside front wheel has 
five degrees positive camber. 


and came close with the Austin Ma- 
rina. (The Datsun 1200, when we 
tested it two years ago, did 36.6 
mpg.) We have no idling in our test, 
and maintain a steady 45 mph 
(though throttle opening varies a 
great deal due to curves and gradi- 
ents). 

The Audi Fox gave over 31 mpg 
with automatic transmission, and we 
expect that a Fox with four-speed 
shift would give 35 mpg in our test. 

Emission-control techniques differ 
widely in these four cars. The Jap- 
anese models use well-established 
methods, such as supplementary air 
injection in the exhaust manifold 
and exhaust gas recirculation. But 
this costs gas, and they lose power. 
The Audi has no external emission 
controls. Through careful design of 
the intake manifold and cylinder 
head, the Audi engineers assure bet- 
ter mixing and more efficient burn- 
ing—without loss of power or wasted 
fuel. We got 17.1 mpg on the Toy- 
ota, 20.2 mpg on the Datsun 610, 
27.8 on the Austin Marina. 

We grouped these four cars not 
so much because of their similarity 
as because of their newness. The 
Datsun and Toyota went on sale 
late last year, the Marina made its 
debut in the spring, and Fox deliv- 
eries are just starting. The Datsun 
and Toyota are handled by large 
dealer networks; each has over 900 
dealers nationwide. The Marina is 
sold by about 500 British Leyland 
dealers, and Audi sales and service 
are the care of about 250 selected 
VW dealers. We chose the two-door 
models, which are the most popular, 
but all these cars are also built as 
four-door sedans. 

Audi Fox. The only front-wheel- 
drive model in the group, it is by 
far the most modern in design and 
engineering. You can see that in the 
test results and the ratings: a maxi- 
mum 5 points for braking, maneuver- 
ability, and fuel economy, plus a re- 
spectable 4 points for handling and 
visibility. Styling is crisp and clean, 

Continued 


Grow with the future. 
MR CONDITIONING: Train at home for one of these 


Big futures in air conditioning — with plenty 
of chances to start a business of your own! 
Service and installation men are ín urgent 
demand for homes, commercial buildings, 
apartment houses — in food markets, indus- 
trial plants, ships and planes! Newcomers 
are welcomed because of the fast growth 

of the field and short supply of trained 

men to handle all the work. Send for ail 

the facts today! 


— careers 


) Send postpaid coupon below 
MECHANICS for FREE booklet of your choice. 
of the ten best non-college careers N 


by the U.S. Department of Labor. б For over sixty years LaSalle has been helping ambitious 


E CA A p plur men start new and profitable careers. We can help you 


he k, É an apprentice you'll b ^ Е 5 
[рү Eyer CR E ier A = too. LaSalle's practical home- study program lets you learn 
up into. fhe big money! Get the training you pq at your own pace. Your work is supervised by experienced 
need from Lasalle, 4 instructors every step of the way and you receive indi- 

vidual assistance whenever you need it. Send for FREE 


booklet on the field of your choice. No obligation. LaSalle, 


DRAFTING А 417 S. Dearborn Street, Chicago, Illinois 60605. 


Full set of drafting equipment 
supplied with LaSalle instruction. 

Enjoy Interesting, well-paid 
5 work among professional peo- 
ple. Become a draftsmen. 


MAIL THIS POSTAGE PAID ENVELOPE 


Cut coupon along dotted lines, fill in your name and address 
fold, seal (tape, paste or staple) and mail. 
No stamp or envelope is necessary. 


Trained draftsmen 

have opportunities 

to grow in many in- 
dustries — construc- 
tion, manufacturing, elec- 
tronics, and many others. 

No drawing skills required to learn. 


Dept. 92-119 


Please rush me, without obligation, the free booklet 
and full information on the field ! have checked below: 


C Automotive Mechanics 00 Electronics Technician 
AUTOMOTIVE О Drafting C Computer Programming 
C Diesel Mechanic D Air Conditioning 


and Refrigeration 


ы MECHANICS 


- The shortage of auto me- 


ANis  ehanics grows greater each 

] year. 50,000 more are needed 
M fo service the ever-increasing 
number of cars and trucks on 


Name A Age 
(please print) 


the road. Skilled mechanics Street А " «ABE Rois 
ear over $5.00 per hour (34 P 
city survey). Even apprentices 
are well-paid. LaSalle бё 
prepares you for a good "y 
start. Send for free booklet. 
XQ e 


008 FOLD HERE + (DO NOT CUT) SEAL AND MAIL TODAY — NO STAMP NEEDED. 


COMPUTER 
PROGRAMMING 


If it's a prestige job you want, 
prepare for a career in com- 
puter programming. All it takes 
start training is a high 

school education and a logical 
mind. No technical back- 

round is required. Coupon 
Brings you free booklet. Free 


FIRST CLASS 
PERMIT NO. 27 
CHICAGO, ILL. 


sample lesson also included. 
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No postage stamp required if mailed in the United States 
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LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


Enjoy a well-paid future in one of 
today's big growth fields. Tech- 
nicians needed for newest appli- 
cations in communications, auto- 
mation, police science, industry, 
Business. Communications 
training inciudes preparation 
for getting your FCC license. 


©1973 LaSalle Extension University. 


417 S. DEARBORN STREET 
CHICAGO, ILLINOIS 60605 
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How PS tests brakes—and what the results show 


Stopping tests are made from 60 mph, 
first with cool brakes, then again after 
warmup (10 half-g stops from 60 at one- 
minute intervals). Front-wheel locking is 
disallowed, and rear locking is kept to 
minimum. Pedal pressure is measured for 
all stops. Excessive pedal pressure in the 
final stop indicates fade. Excessive stop- 
ping distance indicates incipient lock- 
ing, fade, or a combination of both. 


Above, the Audi comes to a very short 
stop with its rear tires smoking from 
partial locking just before standstill. 
Nose dive looks serious, but does not in- 
dicate a control problem. The Mintex 
pressometer seen at far left shows pedal 
pressure, as signaled from the sending 
unit (black pedal) attached to the brake 
pedal. A Tapley meter (near left) records 
deceleration in percent of one g. 


and so simple that the body seems 
almost devoid of styling. It does not 
have the heavy front-end feel of 
many front-wheel-drive cars. The 
steering is light and accurate. The 


basic handling characteristic is firm 
understeer. Stepping harder on the 
gas increases the understeer; easing 
off the gas diminishes it. It's bal- 
anced, stable, and safe. 


Toyota has gauges for temperature and 
fuel only, but adds a clock. Large control 
knobs are easy to reach. Umbrella-handle 
parking brake is unsatisfactory. 


Datsun has simple instrumentation, and 
four upper-level air vents, even in cars 
without A/C. Here, too, you get unsatis- 
factory umbrella-handle parking brake. 
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Audi has adequate instrumentation and 
some clever controls: dimmer switch on 
turn-signal stalk, windshield-wiper switch 
on similar stalk on right-hand side. 


Austin instrument panel looks very busy 
but is well equipped, including a tem- 
perature gauge and tachometer, but no 
oil-pressure gauge. The choke is manual. 


All four cars were equipped with 
rear-window defrosters and inside 
hood releases. These items are al- 
most taken for granted on imports 
in this price class. 

The Audi also had simple three- 
point seat belts with a self-storing 
mechanism, inertia-reel convenience, 

Continued 


NOISE-LEVEL TESTS 


Interior noise is measured in decibels 
onthe A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50-dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
matic drill at 50 feet. 
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THE GREAT AMERICAN SCOPE 
IS THE ALL STEEL SCOPE. 


ALL NEW 4-POWER MODEL K4. 


—— i" 


All Steel for strong- New distinct Extremely advanced, New super-strong Uniquely knurled 
est, surest protection contours, beautifully freeze-dried, vacuum- turret with steel turret caps, 
jigned for a machined quality. A ized, dry nitrogen adjustment capability Range Focus ring (on 


precision sighting fine match for the process. Super sealed, that exceeds K8, K10, K12, V9, 


ument. Process- finest rifles. Uncon- super fog-free. Even accuracy capability V9-W, V-12), and eye- 
formed, one-piece ditional guarantee on with turret caps off, of finest rifles made. piece lock rings for 
steel tube. mate is and eyepiece loosened. positive, sure grip. 
workmanship. Guaranteed for life 


against fogging. 


THE ALL STEEL SCOPE IS 
GREAT FOR TOUGH HUNTING. 


Weaver: for 40 years, the A WIDER VIEW FOR THE Now eight K Models and three new Wider-View 
Great American Scope: Now the SHOOTERS WHO WANT IT. K-W Models, four V Models and three new Wider- 
only All Steel Scope. Steel Weaver's new Wider-View View V-W Models. See them at your dealers, 
because it gives much stronger is an outstanding sightin Р R 
protection to Weaver's superior instrument It has avery popia Or write for FREE саја ос: 
lens system. Steel because itis К and V Models feature. Plus W. R. Weaver Company, Dept. 102, 
far more compatible with glass a 25% wider picture. Plus a El Paso, Texas 79915 


than aluminum, plastic, or handsomely-styled and precision- 

brass. Steel because its super machined eyepiece. Look at 

quality assures total reliability, Wider-View in three fixed-power 

permits complete fogproofing. K-W Models, three variable- 
power V-W Models. 


ALL NEW, ALL STEEL, ALL AMERICAN, 
AND ALL WEAVER. 


Datsun engine compartment looks as 
if it was specially designed for do-it- 
yourself car owner. Its serviceability is 
the best of any car we've tested. 


Audi engine slants to the right, with 
the radiator offset on the left. Spark 
plugs, coil, and distributor are in ideal 
positions for maintenance. 


Austin trunk (top left) is the second 


largest, despite big wheel-housing in- 
trusions. The spare wheel stands up at 
the left, interfering with closing of the lid. 
Datsun trunk (lower left) is small (12.6 
cubic feet against Toyota's 12.5—the 
smallest). The spare wheel lies under the 
floor, but the wheel housings steal space. 
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looks 
cluttered, with snake nest of external 
hoses for emission control, but all regu- 
lar service points can be reached. 


Toyota engine compartment 


bu 


Austin Marina puts distributor low 
down on the right side- convenient, but 
not impossible. Plugs are easy to remove, 
oil filter in good position. 


Toyota trunk (top right) has a wide, flat 
floor, but does not extend far forward. 
The spare wheel is under the floor. Wheel 
housings do not intrude. Audi trunk 
(above) proved the biggest of the four. 
The spare wheel is stored vertically 
against the back seat. Wheel-housing and 
filler-neck intrusion is small. 


and  one-hand operation. Assist 
straps at roof-rail level are fitted 
for all passengers. There's a lockable 
glove box, plus a storage tray on 
the driver's side. The dashboard has 
six air vents, but rear side windows 
are fixed. Sunroof is standard. 

Austin Marina. Here there's a 
total break from the innovative Aus- 
tin America. Unlike that front-drive 
car with Hydrolastic suspension, the 
Marina is conventional all the way, 
with front engine and driving rear 
axle. The engine is the same as that 
in the MGB sports car, and the per- 
formance is  disappointing—just 
beating the VW on acceleration. 

Handling, steering, and brakes also 
get high praise. The car is engi- 
neered for hard driving, and quality 
seems above that of most British 
cars of recent years. But one flaw 
persists: The wiper motor interferes 
with the radio on a rainy day. 

The interior is well thought out. 
A lockable glovebox is supplemented 
by a tray on each side of the con- 
sole. Rear windows push out at the 
rear edge, and the handbrake sits be- 
tween the front seats. Small controls 
are not satisfactory. Key removal is 
a ceremony as involved as a Ma- 
sonic handshake. Lights, heater fan, 
rear defroster, and hazard lights are 
on rocker switches, while horn, wip- 
ers, highbeam, and turn signals are 
on stalks. Doors lack assist straps, 
but they have vent windows. The 
dashboard has upper ventilation. 

Datsun 610. The mechanical 
components of the 510 in a brand- 
new dress—that’s the 610. The styl- 
ing reminds you of the Detroit mus- 
cle cars of 1965-69, with the fast- 
back design that cuts rear vision to 
a disastrous low. The same applies 
to the Toyota Mark II. The Japanese 
auto makers now appear to be mak- 
ing the same mistakes that Detroit 
has just gotten corrected. It shows 
up in visibility and ease-of-entry. 

The Datsun’s brakes faded badly, 
and the car was difficult to control 
when braked hard after warmup. 
Steering was precise enough, but 
stiff. Should such a light car need 
power steering? 

Ride is average on good roads, but 
the independent rear suspension 
gives a smooth ride on rough roads, 
and high controllability on bumpy 
curves. Performance is disappoint- 
ing, mainly because the Jatco trans- 
mission is poorly matched to the 
engine’s torque curves. It’s particu- 
larly sluggish moving off the line. 

The interior includes reclining front 
seats, full-width carpeting, all-vinyl 
trim, roll-down windows front and 
rear. But instrumentation is not up 
to the same standards, and assist 
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a new look 


at the fabulous 
Scorpion loo 


Have you heard about sport flying? 


Did you know that you can participate 
in your own personal helicopter. 


The Scorpion Too is RotorWay's answer to backyard flight. 


Remember, the Scorpion is a true vertical take-off helicopter. 
It takes off straight up. 


Using a 140 h.p. engine, it cruises at 75 m.p.h. and can carry 
over 400 Ibs. The most exciting news about the twin-seat Scor- 
pion is its low cost, but then it's about time a helicopter became 
a recreational vehicle. 


Send $5 now 

for graphically illustrated 

color package containing: 

* Fundamentals of rotorcraft flight 
+ Mustrated flight maneuvers 

* How you learn to fly 

+ Scorpion development history 

+ Helicopter design theory 


| ж Enclose this coupon with your $5 

receive free, along with your раска 

| fuli color reproduction of this bei 

* Engineering definitions | neay, amne A е abo ч Жу 
- Power plant considerations commissioned Dick Aleith, опе of ihe West's 
leading illustrators, to create this work of art. 
+ Price information | It s truly a collector's item. 


+ Pert ificati 
'erformance specifications ROTORWAY, INC. 


* Unique features of the Scorpion Too [ 
Dept. А8/14 . 
- Three-view dimensioned drawing Ыш | 


* Electrical and other options. 
+ Exploded view of sub-assemblies. Name 
+ Description of major component areas Address 


* Information on how to proceed | 9$ — — Cs — — e 
...and much тоге 


straps are badly placed. The glove- 
box is nonlocking, but trays are set 
in the center console. 

Toyota Corona Mark Il. It now 
comes with a six as standard. Due 
to the heavy weight of the car, per- 
formance is not as good as the 
Audi's. But the six is smooth, and 


Toyota was the quietest car tested. 

Our test car was equipped with 
variable-ratio power steering. It was 
slower-geared than the manual sys- 
tems on the other cars, and had a 
particularly dead feel. Persistent un- 
dersteer kept the Toyota from doing 
better in the handling and maneuver- 


т> 
#5 


DIMENSIONS (inches) 
Al Ground clearance 
Front leg room 

Front head room 
Rear head room 
Rear leg room 

Wheelbase 
Height 
Width, 

engti 

Front track 
Rear track 
Front hip room 
Rear hip room 


SPECIFICATIONS 
Engine type 8 
Displacement (cc/cu.in.) 1471/89. 
Compression ratio 
Carburetion 

Net hp & rpm 
Net torque @ rpm 
Transmission i 
Axle ratio 409 : 1 
Tire make Continental 
Tire type 
Tire size 
Steering Я 
Overall ing ratio 
Turns, o lock 
Turn diameter (ft.) 
Brakes 

Brake type 

Disk diameter (in) 
Drum diameter (in. 


Ан ҮНҮН 
Гы ы А С od РЫ 
oboo5ooboNununou- 


Single 2-bbl. 
75 @ 6000 


Price (as tested) 


TEST RESULTS 


Pedal pressure (ibs.) 
Brake dist. 60-0 mph (hot) 

Pedal pressure (Ibs.) 
Handling test (mph) К 
Maneuverability (mph) 301 
Gas mileage (45 mph) 1 31.376 


HC 4-in-line OHV 4i 


AUSTIN DATSUN TOYOTA 
Marina GT 610 Corona Mark il 


^ 
Ре 
8 
o 
ГА 
io 


o 


vanasonSenes 


шш 


ло ооз шз 
ur E ESTERI 
peas 


Daang 
БЕШ; 
тоош@>Оч оол 


[od e e Rd и фы 
ююош оош aiin uw 


BESSARERNS 
BB 


SOHC 4-in-line SOHC 6-1 
1798/1 1770/108 2563/156.4 


0 2 8.5: 5:1 
Single l-bbi. Single 2-bbl. Single 2-bbl. 
68. 5000 94 @ 5600 122 @ 5200 
87 & 2750 99 @ 3200 141 @ 3600 
Automatic ^ Automatic ^ Automatic 
3.636:1 3.70:1 3.90:1 


Michelin Bridgestone 


zX 
155 SR-13 
M ! 


Bridgestone 


Disc/drum 
9.1 
9.0 
242 
14.5 
12.6 
2290 
56.4/43.6 
$3145 
$3425 


19.5 sec. 
36.6 


TEST CONDITIONS: Ambient temperature 66°F, relative humidity 61%, barometric 


Pressure 29.9 inches. 


TESTS 


‘Accel. 0-60 
Accel. 0-80 
Accel. 25-70 
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ability tests—radial tires would help. 

The interior is above the usual 
level of Japanese cars, with well- 
shaped adjustable seats and more 
back-seat room. It has modern fit- 
tings, door locks, assist straps, etc., 
and an effective heater, ventilation, 
and A/C system. йз] 


YJB-796 


Datsun (top) has dual headlights, with 
parking lights inset in bumper face out- 
side of the over-riders. Toyota (second 
from top), also with dual headlights, has 
parking lights mounted in sheet metal 
below bumper. Unrecessed, they could be 
vulnerable. Austin has single headlights, 
ith parking lights below a high-set (and 
flimsy) bumper. Audi has single head- 
lights. Parking lights are in thin, curved 
bumper, offering poor protection. 


INTRODUCING JAC PAC 175. 


IF YOU DRIVE HARD, YOU OUGHT TO KNOW 
THERE'S A NE AIR SHOCK KIT. 


$79% 


MANUFACTURER'S SUGGESTED 
RETAIL PRICE. INSTALLATION 
NOT INCLUDED, 


Mickey Thompson 


The Jac Рас 175. It's a 
brand new air shock system, all 
in one box. And it's just what 
you need for added muscle over 
the rear wheels. 

The kit includes two purple 
Delco air shocks, an air pump, 
and all the tubing and attach- 
ments you need for installation. 
Plus a brand new dash control 
that lets you control the level of 
your car right from the driver's seat. 

Mickey Thompson knows. 
He's an expert at setting up cars. 
And he understands what the 
right amount of pressure in your 
air shocks can mean in a hard 
driving situation. That's why he's 
sold on the Jac Pac 175, all the way. 

It's everything you need to 
control the level of your car, 
right at your fingertips. All for 
just $79.95, manufacturer's 
suggested retail price. Installa- 
tion additional. Ask for the 
Jac Pac 175 at your Delco dealer. 


Army Representatives SSG James H. Smith and SFC Lloyd E. Anderson 


We don't make 
promises. 


We make guarantees. 


With all the options and offers we can make, there's 
noreason why we'd guarantee you something we can't possibly 
deliver. And we won't. 

If we guarantee you Europe, start making a list of all 
the places you want to see. That way you won't forget any when 
you get there. 

Everything we guarantee will be put down in writing. 

In alegal document that you get a copy of. (If you sign for com- 
puter training and the Delayed Entry Option, it will all be spelled 
out in language you can understand.) 

We'll also give you a card. On the front is what you signed 
for. On the back is an address to write to in the Pentagon. Just in 
case you didn't get what's on the front. 

We think today's Army has a lot to offer you, and we'll 
try toconvince you of that. That's our job. But we'll never try to 
mislead you. That's our job, too. 

If you want to find out about some of our offers, send the 
coupon or call 800-243-6000, toll free, anytime. In Connecticut, 


call 1-800-882-6500. "Today's Army 


Army Opportunities 2Р5 8-73-] 
РО Box 5510, Philadelphia, РА 19143 


I'd like to know about job and travel opportunities in today's Army. 


Name. Date of birth. 


City. County. 
State. Zip. Phone. 


Education. Soc, Sec. No 
(Please print all information) 


Microwave pavement-breaker 


New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 
ILLUSTRATIONS BY DANA RASMUSSEN 


pd 


Street, road, and subsurface repair 
work might cause fewer complaints 
if radio energy were used instead of 
air hammers to break up pavement. 
Microwaves coupled by applicator 
horns would expand concrete seg- 
ments and stress unheated adjacent 
areas. Different expansion rates, the 
inventor claims, would break stone 
or concrete quickly and quietly. 


Drill drives roll sander 


Floating pool and deck serves wharf or marina 


Recreational facilities at a marina or other waterfront facility might be 
improved by a floating pool like this. Suspended within an encircling sundeck 
pavilion, the pool would be enclosed by flexible walls and a rigid bottom 
formed to establish deep- and shallow-water sections. Anchored to provide 
access from the marina’s walkways, the pool could be open to surrounding 
water or tube-filled through a screened and filtered circulating system. 


Can spout prevents paint spills Toaster-top rack warms buns 


Chucked in a portable electri 
drill, this attachment would power 
rotary sander in a form more con] 
venient for controlled application t4 
curved surfaces such as boat hulls oi 
car bodies. Bevel gears would turi 
the sander drums at right angles 
the drill shaft. An extension arm i: 
fitted with both a gripping handld 
and a guard and guide shoulder. 


The following patents have been issued on thes! 
inventions: 


Lipped for a tight fit on the rim Warm air rising from the heating Marina pool—No. 3,602,925 to K. l| 
of an open paint can, this molded elements of a pop-up toaster would Thompson, Huntington Beach, Сай 
plastic spout would make it easier be trapped inside this oven-like fit- po SOEs E ee ee 
to pour paint into a roller tray or ting to give you a quick, ready, 
other container, help you to control time-controlled heat source. Used for DM I DA cade о В. С. Вола 
the quantity, and guard against ac- warming buns, biscuits, rolls, and L. Choplin, Independence, Mo." 
cidental spills. Used for pouring, it other foods that don't easily fit into dr e Bree цу е eed Rr uma 
would also keep the sealing rim dry regular toaster slots, the bun warmer D.C. 20231, at 50 cents each. To write to ai 
and permit a tighter, cleaner fit wouldn't interfere with conventional e i eee kt ERR 
when you replaced the original lid. use of the toaster. care of the Commissioner of Patenta. 
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Warning: The Surgeon General Has Determined - 
That Cigarette Smoking Is Dangerous to Your Health. : Valuable Gift Stars Coupons, too. 
av. per cigarette, FTC Report Feb. eis ard 


ООН 


Recreation 
Roundup 


...0n the go with PS—on and off the road 
By HERBERT SHULDINER 


“Economy” motor home is built on a parcel-delivery truck chassis 


The 21-foot Cutter, built by Mobilux Corp., is based on a Chevrolet PE 31042 
chassis—the type usually used for bread and milk delivery trucks. This allows 
Mobilux to keep the engine out in front, so there is no hump alongside of the 
driver. It also keeps noise outside the motor home and eases servicing and 
maintenance of the engine. The Cutter is powered by a 350-cu.-in. Chevy en- 
gine, instead of the 454-cu.-in. power plant used in bigger Mobilux models. This 
lower-priced rig has a steel frame, floor, and skin. There is also a door at the 
driver's seat. Without air conditioning, the new motor home is $10,494—which 
includes most other self-containment features. Mobilux Corp. is located in 


Evergreen, Ala. 


Reclaiming scarred land 


The Department of the Interior 
has launched a new project: restor- 
ing to recreational use land damaged 
by strip mining. One of the first 
fruits of this effort will create a state 
park in Missouri, about six miles 
north of Columbia. 

An especially interesting develop- 
ment is the provision being made for 
motorcycles and all-terrain vehicles. 
Special areas in the new park will 
be set aside for their exclusive use. 
The whole project seems like a fine 
way of gaining playland. 
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Winnebago cuts back 


The nation’s top manufacturer of 
motor homes has cut production 25 
percent because sales haven't grown 
as much as anticipated. Winnebago 
doesn’t offer specific reasons for their 
sales goals not being met, but says it 
may be partly due to “consumer un- 
certainty” and “growing concern 
about much-discussed fuel short- 
ages." 

However, while Winnebago en- 
counters some troubles, the motor- 
home market is still booming. Sales 
are well ahead of last year's. It could 


be that competitors are chipping 
away at Winnebago's overwhelming 
share of the market. 


Kiekhaefer's new connection 


In 1965, Karl Kiekhaefer who 
founded Mercury flew to Bombar- 
diers plant in Quebec bent on buy- 
ing out the first snowmobile manu- 
facturer. Once inside the office of 
Bombardiers youthful president, 
Laurent Beaudoin, Kiekhaefer with- 
out any preliminaries asked how 
much he wanted. 

“For what?” Beaudoin inquired. 

“For the whole shooting match,” 
Kiekhaefer replied. “For everything 
that’s here.” 

“But we're not for sale, si 
doin answered. 

Kiekhaefer leaned back and said) 
"Young man, you've made the right 
decision." Then he got back into his 
private plane and flew back to the 
Mercury plant in Wisconsin. 

Гуе just returned from the annual] 
snowmobile trade show in Toronto, 
There at a Bombardier press confer-| 
ence, Laurent Beaudoin announced] 
an important business deal—Bom.| 
bardier has purchased Kiekhaefer| 
Aeromarine Motors, Inc. 

This is the firm Karl Kiekhaefer 
started to build snowmobile and ma- 
rine engines after he left Mercury. 

One big factor behind Bombar. 
dier's desire to buy the company is 
highly-touted new liquid-cooled snow: 
mobile engine developed principally 
by Karl's son, Fred. It is expected to 
be on some of the '75 Ski-Doos. 

Some observers, though, expect the 
new acquisition to result in Bombar. 
diers eventual entry into the out. 
board-motor market—with Karl 
Kiekhaefer making a comeback in : 
field he once revolutionized. 


" Beau- 


More on RV emergencies 


A reader from Lake Arrowhead, 
Calif., has sent us some addition: 
tips on "How to Cope With Tho: 
RV Emergencies" [PS, May] аі 
are worth passing on: 

“One of the most important item: 
for your emergency kit is an extr; 
engine-to-radiator hose—particular- 
ly the lower one. Should that blo 
out, you've really had it. There's nt 
way to keep water in the block oi 
radiator. Since it's out of the wa; 
it's not usually checked periodically: 
To be on the safe side, carry bo 
upper and lower hoses." 


Things to write for 


Reymont Associates, 29 Reymon 
Ave., Rye, N.Y. 10580, offers a ne 
directory of 350 full-service auto: 
truck stops close to the interstats 
highway system. Price is $2. 

“Be Safe from Insects in Recrea: 
tion Areas” is a new six-page book 
let on how to deal with pests. It’s 1 
cents from the U.S. Public Docu. 
ments Distribution Center, 5801 Ta: 
bor Ave., Philadelphia 19120. 


Red R j ig, strapping h di 
hoo Ware priced with most popular standard 1 
Shock absorbers. 
3 Red Ryder is a heavy-duty shock that's bred 
for performance, with a full 13/6” pem Compared to a 
andard 1" shock, Red Ryder has a 40% larger pis- 


п area for outstanding handling and control. 
But most important, Red Ryders are really du- 
rable. So durable, in fact, that we guarantee them for 
as long as you own your car. 


Ride the Red Ryder. Gal r 


the shocking difference 


Guaranteed for as long as you own your car. 
Maremont guarantees Gabriel Red Ryders against defects and wear-out for as long as you own your car. 
Present proof of purchase to dealer for replacement. Cost of removal and installation not included. 
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Che 
E! Camino. 


Order a 454 V8 and take off. 


This truck is something special. You can even specify a 7 
responsive 454 V8. The computer-derived suspension A lot more that's available. 


i i ind i i SS interior and exterior trim. Vinyl roof 
system is smooth and quiet. Handling is confident, Perge ond exterior trim dr rock eene |. 
precise. El Camino lets you move out with authority. Heavy-duty battery (Custom El Camino only) 
Deluxe seat and shoulder belts Comiortilt steering wheel 
Positraction rear axle Variable-ratio power steering 
, CVM lock Wesel front and rear suspension 
ow 
Performance you'd expect Power bake cast 14" J* "TURBINE I" wheels 
-amp. icotron generators Turbo Hydra-matic, 4. ed, 4-speed. 
from a road car. Tinted glass “eloseratio о 10 ipei, pe 
ё Р м » P Special instrumentation 350 V8 (2 bbl.), 350 V8 (4 bbl.), 454 V8 
El Camino is built on a Chevelle chassis with а spe- Auxiliary lighting Deluxe bumpers 


And more. 


cially modified suspension. Result: car-like roadability AM. TIE а оп radio 


How El Camino adds 
a new dimension 
to your pleasure. 


with up to 1250 Ibs. of cargo carrying 
ability including three passengers. 
The advantages of a truck, in a car. 
Comfort and luxury 
are priority items. 

2777 N 


Luxury comes in three 
~ available interior 
trims, including the 
sporty SS interior. 

ou can even order 
new 90-degree swiv- 
eling bucket seats to 
make getting in and е 
out easier. Special Front disc brakes standard. 


instrumentation, in- 


Cargo box width—tailgate 
Width between wheelhouse: 
lepth.... 


cluding tach. Variable-ratio power steering. Power El Camino features single- 
piston floating-caliper front 


brake assist, And heavy-duty front and rear suspension. dise brakes. Durable. dnd 
. Air-adjustable rear shocks help level ride and load. self-adjusting, these brakes 


Air shocks allow load-leveling adjustment by filling Provide resistance to fade 
them with air through a valve located at the rear and recover quickly from 


license plate. water immersion. Rear drum 
Р brakes are finned for efficient 

What else gives you cooling. 

all this standard? 


e New pillared hardtop design. 

e Tough double-wall doors, hood, roof, cargo 
box and tailgate. 

e Perimeter-type frame. 

€ Coil spring independent front suspension. 

e Front disc/rear drum brakes. 

e Air-adjustable rear shock absorbers. 

e Standard engine 307 V8 with fully syn- 
chronized 3-speed transmission. 


Building a better way to see the U.S.A. 


By C. P. GILMORE 


Look and Listen 


News, comment, and opinion from the world 
of home-entertainment electronics 


Automatic TV 


Sylvania has announced what the 
company calls the first self-adjust- 
ing color TV set. In fact, there's 
nothing but an on-off/volume control 
and a channel selector on the front 
panel. The set doesn't even have 
vertical- and horizontal-hold controls 

Integrated circuits sense varia- 
tions in line voltage, interference, 
and changes in the signal as trans- 
mitted by the TV station. This data 
is fed to a miniature digital com- 
puter packaged on a single chip, 
which controls sweep circuits to hold 
the picture steady. Other circuits 
stabilize brightness, tint, and con- 
trast. Another circuit monitors color 
intensity, boosts saturation if it gets 
too low, suppresses the color signal 
if it becomes too strong. Fine tuning 
is automatic, too. 

If you don't like the levels of tint, 


color intensity, contrast, or bright- 
ness selected by the engineers who 
designed the set, you can change 
them. The controls are behind a 
locked panel. 

Some Sylvania sets also contain 
a new varactor tuner, controlled by 
20 pushbuttons on the front panel 
(upper photo, left). Just touch a 
button to get all 12 vhf and up to 
eight uhf stations. The set’s ampli- 
fiers even adjust their gain to com- 
pensate for signal-strength differ- 
ences. And a regulated power 
supply evens out variation in line 
power. Sets with most, or all, these 
features range from $500 to $1000. 


Sound design 


Remember Empire—the company 
that sells the marbled-top octagonal 


“How I rewired my taillights with a 
plasti straw and Dow Corning B. 


- fora on more things tha 

bathtubs, and when we heard" 

how Larry Oswald of Sewickley, 

used it, our opinion was confirmed. 

"When my taillights started get- 
ting dimmer and dimmer, | took them 
apart and found that the sockets, 
wires, everything, were all corroded. 

“So | cleaned everything up, 
bought two new sockets, and 
decided this time that they weren't 
going to corrode. 

"| had a tube of Dow Corning® 
Bathtub Caulk lying around the 
house, so | figured why not, and 
caulked up the sockets. 

“Then | figured that if it'd work on 
the sockets, it'd work on the splices. 


pieces off a 
plastic drinking 
straw, slid one over 
each set of wires to 
keep them from getting 
stuck together, tied the wires 
together, and then pumped them full 
of caulk. 
“It's been six months now, and my 
taillights are still brighter than ever." 
Next time you're faced with a 


plumbing leak, broken gasket, or 


“You'll find it in white and 
pastel decorator colors in the 
lardware or paint department of 
our favorite store. Look for 


Dow Corning Silicone Sealer in 
clear, black, or aluminum in tubes 
and cartridges, too. 


Dow Corning Corporation, Dept. 


E-3102, Midland, Michigan 48640. 


DOW CORNING 
EX 


pedestal speakers and gold-plated 
turntables? Now the company has 
what may be the zingiest speaker 
design ever—the indoor-outdoor Ju- 
piter series (photo). Empire claims 
a 80 to 20 kHz frequency response, 
power-handling capability of 75 
watts for the three-way system. It’s 
251% inches high, weighs 40 pounds, 
costs $139.95. 
Pool and landscaping extra. 


Notes from all over 


e Sony has just put out a new 
edition of its catalog listing pro- 
grams now available on its U-Matic 
video cassette. Included are more 
than 4000 titles ranging from sports 
and general entertainment features 
(Citizen Kane, The Superbowl), to 
medical material meant for phy- 
sicians (Arterial Intima Rupture by 
Blunt Trauma: An Obscure Cause 
of Ischema), to history (Franklin 
D. Roosevelt, Early Years), to 
instructional films (Safety Rules 
for School). And Sony says distrib- 
utors not represented in the cata- 
log probably number as many as 
those whose lists are included. The 
video-cassette explosion may be 
growing faster than we thought. 

* Philips, the big Dutch com- 
pany, says it has sold 20,000 VCR 
video-cassette recorders in Europe. 
Big surprise: While Philips has 
been pushing them almost entirely 
for industrial and commercial use, 


it says a recent survey shows that in 
some countries more than half of 
them are purchased for home use. 

* The Teldec video-disc system 
[*Amazing Video Disc Plays 
Through Your TV," PS, Jan. ’71] 
will be on the market in Europe by 
January, 1974. It will sell for about 
$270. That's the cheapest price I've 
heard for any video-player system 
so far. 


. And from RCA 


You may remember the late Gen- 
eral David Sarnoff of RCA liked to 
gaze off into the misty future and 
predict all manner of electronic 
wonders. Like father, like son. At a 
recent stockholders' meeting, Robert 
Sarnoff, now RCA chairman, made 
these announcements: 

* RCA is working on a device to 
record color and black-and-white 
pictures. It is no bigger than a pack- 
age of cigarettes, and should be 
ready in two to three years. 

e Flat-screen  hang-it-on-the-wall 
TV is high on the list of priorities, 
and RCA scientists are staying up 
nights figuring out how to do it. 

* The company is developing a 
home information center built 


around the TV set. It would include 
a credit-card reader so you could 
shop and charge by two-way TV 
and a teletype-like machine with 
which you could talk with your 
friendly 


neighborhood computer. 


With such a device you could not 
only shop, but bank, pay bills, go to 
school, visit the doctor, and heavens 
knows what else from your easy 
chair. 


Getting it all together 


One of the things holding back 
the development of four-channel 
sound until now has been lack of 
standardization. Even if you had 
four speakers and four channels of 
amplification set up, you needed an 
SQ decoder for Columbia records, a 
CD-4 for the discrete RCA discs, 
and perhaps an ambience-recovery 
matrix to wring a four-channel ef- 
fect from your stereo tapes and your 
records. 

Now you don't have to hang all 
that extra equipment around your 
main rig. Pioneer has just shown 
what it modestly calls the ultimate 
four-channel stereo receiver, the 
QX-949. This  impressive-looking 
unit has all three types of decoder- 
demodulators built in, so you can 
play any four-channel sound yet 
demonstrated. And it has plenty of 
power—40 watts per channel with 
all channels in operation. Price: 
$699.95. Pioneer also announced two 
other less-expensive receivers which 
also combine three types of four- 
channel demodulation. I expect to 
see a lot of units of this type as 
other manufacturers introduce their 
1974 lines. us 


BD-5A complete 
with engine 


$2600 


Dept PS / Newton Municipal Airport 
Newton, Kansas 67114 


SENSATIONAL BD-5,, ^2 


SEND FOR INFORMATION KIT 
Ш Three view drawings of BD-5 
W Large inboard profile drawing 
W Performance specifications 
W Material specifications 
W Full color brochure 


W List of materials N 
BEDE AIRCRAFT INC. ш List of dealers бабе 
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Science 
Newsfront 


Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 


Clear-air-turbulence forecasts from satellite data 


Clear-air turbulence is almost always invisible, except when light clouds 
fill the wave-like wind currents (as in this rare photo by Dr. Alistair B. 
Fraser). So it usually buffets aircraft without warning. Because CAT is asso- 
ciated with large air-temperature differences across horizontal “fault lines," 
engineers have been working to develop airborne infrared (heat) sensors to 
spot suspicious zones in advance. Now a Pa. State University meteorologist, 
Dr. James A. Woods, has successfully used temperature data from the Nimbus 
IV satellite to map areas over the North Atlantic where CAT could be ex- 
pected; pilot reports confirmed the accuracy of the prediction. Possible in a 
few years: regular CAT advisories based on satellite data. 


Sea-going crane 


Things are picking up at Link- 
port, Florida base of PS Consulting 
Editor Edwin A. Link. On a recent 
visit I saw the first successful trial 
of this mammoth, all-aluminum 
crane, the first designed specifically 
to launch and retrieve from a ship 
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on the high seas. Here it has just 
picked up the research submersible 
Johnson-Sea-Link [PS, Sept. '71] and 
swung it aboard Link's ocean-going 
ship, Sea Diver, where it is installed. 
The crane is built so that the busi- 
ness end moves with much the same 
degree of freedom as the human 
hand and wrist. 


Smoooooth 


Who cares how comfortable your 
airliner flight is? NASA does. A pro- 
gram under way at its Flight Re- 
search Center in Edwards, Calif., is 
designed to find out what kinds of 
aircraft behavior result in a smooth 
and pleasant ride from the passen- 
gers' point of view. 

The aim of the researchers is even- 
tually to provide a comfort standard 
for airlines, just as there is now a 
scale, called the Cooper-Harper 
scale, by which test pilots rate air- 
craft handling. 

One plane being used in the study 
is a medium-size jet transport mod- 
ified to include such niceties as an 
electronic variable-stability control 
system, direct-lift controls, and side- 
force generators. Passengers are 30 
volunteers selected at random, with 
varied backgrounds as airplane pas- 


sengers. A later phase of the pro- 
gram will monitor a commercial Boe- 
ing 747. 


Venusian mystery 


Something strange appears to oc- 
cur on Venus every four days. A 
group of Jet Propulsion Laboratory | 
scientists headed by Dr. Louise Gray | 
Young believes that, based on obser- 
vation of carbon dioxide absorption 
in the planet's atmosphere, the top 
of the 15-mile-thick Venusian cloud. 
cover moves up and down two-thirds 
of a mile in a regular four-day cycle. 

Origin of the peculiar phenome- 
non? As of now, it's anybody's guess. 


See-through sound 


Scientists at Stanford Research’ 
Institute have demonstrated ап 


acoustic camera that uses ultra- 
sound to produce pictures of the 
body's internal organs, which are 
normally invisible to X-ray cameras. 
The difference between X-ray and 


ultrasonic imaging can be seen in 
these two pictures of the same 17- 
week-old human fetus. The upper 


one was taken with SRI's camera; 
the one below it, with an X-ray de- 
vice. 

The new camera displays a six- 
by-six-inch picture on a TV screen. 
The ultrasonic waves travel from 
water (a water-filled bag will be 
used) through the subject and again 
through water to the receiving end 
of the camera. They are focused by 
acoustic lenses, resulting in an image 
so sharp that holes less than a mil- 


Science Newsfront 
[Continued] 


limeter in diameter in a grid can be 
made out. The display is continuous 
and in "real time"—there is no de- 
velopment necessary. Simply by 
turning, the patient can give his doc- 
tor invaluable 3-views of the desired 
site. Moreover, ultrasonic energy (at 
low intensities) is not harmful, un- 
like X rays. 

The camera's developers hope to 
install a prototype in a hospital by 
the end of the year. 


Computer phone 


This experimental unit, developed 
at GE's Research and Development 
Center, uses liquid crystals to dis- 
play a "conversation" with a com- 
puter. Numbers and letters forming 
one of the standard computer pro- 
graming codes appear at up to 30 


characters a second on a liquid- 
crystal screen six inches wide by 116 
inches high. An operator punches in 
his message to the computer with 
pushbuttons, and the computer 
talks back, both ends of the “talk” 
appearing on the screen. 

The laboratory device may be a 
forerunner of portable data commu- 
nications terminals for use by bank 
tellers, stockbrokers, salesmen, and 
others who don’t need the permanent 
printout of the conventional comput- 
er terminal. 


Energy in the home 


An entire community of more than 
2000 homes will serve as a “guinea 
pig” in a scientific experiment to 
learn why the average American 
family consumes so much energy. 
Researchers at Princeton Univer- 
sity’s Center for Environmental Stu- 
dies will focus on Twin Rivers, N.J., 
a planned community of detached 
one-family homes, attached split-lev- 
el and bi-level townhouses, and 
apartments. The study, sponsored 
by the National Science Foundation, 
will determine how energy consump- 
tion is governed by construction 
techniques, weather, furnace and 
duct installations, and even family 
life-styles, among many factors. HL] 
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microwave utensils. 


Q. DoI need special uten- 
sils for microwave cooking? 
Cookbook writer, Myra Waldo. 


A, No. Glass, china, ceram- 
ics, pottery, paper plates and 
heat resistant plastics can be 
used if theres no metal in their 
composition or decoration. 
Metal tends to reflect micro- 
wave energy away from the 
food and should not be used un- 
less specifically recommended 
in the Users Manual and Cook- 
book. General Electric markets 
two complete microwave cook- 
ing centers plus two counter- 
top portable micro- 
wave ovens. And 
GE's Customer 
Care...Service 
Everywhere " goes 


with every microwave oven we 
sell. If youd like to know more about 
microwave cooking, write: General 
Electric, Dept. M.O., Appliance 
- Park Bldg. #4, 
Louisville, 
Kentucky 40225. 
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Microwave cooking 
...another reason why 
General Electric is 

Americas #1 major appliance value. 


GENERAL @@ ELECTRIC 


Meet the 


One-Stop Fixup Shop 


Look for this big DAP 
fix-up shop at your paint, 
hardware and building 
supply store. Select the 
caulks you need for all 
kinds of sealing — out- 
side, inside, all around 
the house. You'll find re- 
pair products for count- 
less home fix-up jobs — 
sealing gaps around 
door and window frames 
...filling joints around 
tubs, sinks, showers... 
stopping leaks around 
vents and flashings and 
at spouting joints. Even 
patching concrete. We 
make a helpful hundred- 
plus fix-up products. 


DAP Inc., General Offices: Dayton, Ohio 45401/Subsidiary of ей... 


PREPARE FOR A 
NEW CAREER IN 
HOME ENTERTAINMENT 
ELECTRONICS... AS YOU BUILD 
YOURSELF A BELL & HOWELL 


SOLID STATE 


COLOR TV! 


Work on this exciting “hands оп” project 
—while you build the know-how in elec- 
tronics you'll need to get ready for a re- 
warding new career. Get all the facts about 
this complete Bell & Howell Schools 
learn-at-home program in home entertain- 
ment electronics! 

Your color TV project is part of your 
complete electronics education! 

For the guy who likes to work with his 
hands, here’s a way to pick up a pretty solid 
knowledge of electronics. You not only 
learn sophisticated electronics theory— 
you get to use it in this “learn-by-doing” 
electronics project. You build yourself a 
Bell & Howell solid state 25-inch diagonal 
color TV! It gives you valuable “hands 
on” experience in solid state circuitry—the 
kind of practical experience you'll need to 
build a successful career in electronics. 

As color TV moves more and more in the 
direction of total solid state circuitry, 
you ll be familiar with the most advanced 
troubleshooting techniques for these 
sophisticated circuits. 


Beyond color TV, there’s 

a whole new world... 

...of home entertainment electronic 
equipment—from stereo systems to the 
new home videotene players. Next year 
the world will buy about $17 billion worth 
of consumer electronic equipment. And by 
1985 the figure will climb to $35 billion! 


Somebody's going to make a lot of money 
fixing it when it breaks. That's where you 
come in! 


Fix stereo systems... FM-AM radios... 
phonographs...tape recorders! 

The thorough knowledge of electronics 
you gain from completing this course and 
building your own color TV will give you 
the know-how you need to service almost 
any type of home entertainment electronic 
device—even some that aren't on the mar- 
ket yet! 

One thing’s certain, 

you're going to need... 

...Something to sell if you want to build 
yourself a future. That's what this 
Bell & Howell Schools program is de- 
signed to give you—up-to-date technical 
skills that employers are looking to buy. 


"Electro-Lab" is a registered trademark of the Bell & Howell Company. 


Start a business of your own — 

or earn extra part-time income! 

The technical skills you build through this 
unique learn-at-home program will help 
you build the foundation you'll need to 
start a business of your own — or earn extra 
money in your spare time— servicing 
home entertainment electronics equip- 
ment. With the right kind of skills, being 
your own boss needn't be just a dream. 
Many of our graduates are doing it right 
now! 

This is the Bell & Howell solid state 
color TV you build yourself! 

© Ulta-rectangular tube * 25-inch picture 
measured diagonally * Full 315 square 
inch viewing area * Solid state modular 
circuitry * 4 advanced IC's * 100 transis- 
tors * 72 diodes * Individual plug-in cir- 
cuit boards ¢ Special UHV/VHF tuning 
features * Built-in self-service components 
New...with your first lesson you get... 
-..the brand-new Laboratory Starter Kit! 
A voltohm-meter (VOM) with design 


panels, modular connectors, experimental 
parts, battery power source. 

You also build the improved 

Bell & Howell Schools Electro-Lab " 
electronics training system... 

-..gives you troubleshooting experience 
with precision instruments you assemble 
and use in your new career. Design Con- 
sole..."breadboard" circuits without 
soldering for both solid state and vacuum 
tube experiments. Oscilloscope .. . profes- 
sional technician’s diagnostic instrument. 
Transistorized Voltmeter... measures cur- 
rent, voltage, resistance. 


Get the facts. 
Mail the postage-free card today! 
If card has been removed, write: 


An Electronics Home Study School 
DeVRY INSTITUTE OF TECHNOLOGY 


ЇЗ BEL s Howe 5СНО015 


4141 Beimont, Chicago. Ilinois 60641 


Find out about the Bell & Howell Schools 
learn-at-home program that can help you 
get ready for a new career — or maybe even 
a business of your own —in two-way radio. 
You'll get a thorough knowledge of elec- 
tronics — plus *hands on" experience with 
$1,500.00 worth of commercial-grade two- 
way radio equipment! 

If you like to work with your hands, solid 
training in two-way radio could help you 
get ready for the career opportunities that 
are waiting for you now. Two-way radio is 
one of the biggest growth areas in elec- 
tronics today. 

Mail the card for all the facts about... 

..how you could take advantage of the 
opportunities coming up next year in two- 
way radio. Almost two million commercial 
two-way radio systems are vital communi- 
cations links for trucks, planes, boats and 
taxis. And the FCC requires each system 
to have its equipment serviced regularly by 
a licensed technician. 

It’s almost like having a ready-made 
market for your skills. Will you be ready 
to take advantage of it? 

FCC regulations could be your key 

toa profitable new career... 

..if you've got the technical know-how. 
Those two million two-way radio systems 
spell "opportunity" for you. As a 
Bell & Howell Schools graduate, you'll be 
ready to take advantage of it. 


USE IT ALL AS YOU 
GET READY FOR A NEW CAREER 


$1,500.00 WORTH OF TWO-WAY 


With your FCC license, you could build 
your own servicing business— or work for 
a top corporation. FCC regulations could 
mean security and regular income for you! 
But first you'll need... 

.. 1) Career-oriented training; 2) “Hands 
on” experience with commercial-grade 
equipment; 3) FCC License. By the time 
you've finished your Bell & Howell 
Schools leam-at-home program, you'll 
have the training and the “hands-on” ex- 
perience — and we'll do everything we can 
to make sure you get your license! 

As part of your program, 
you work with the real McCoy... 

..$1,500.00 worth of commercial-grade 
equipment! Commercial-Band Transceiver 
...the kind of two-way radio you'll be 
servicing in your new career. Deviation 
Meter... checks modulation of transmitted 
signal Frequency meter...used to check 
signal frequency. Alignment Generator... 
generates test signals for transceiver 
alignment. 

Work with the equipment by attending 
one of our “help sessions" or by dropping 
by one of the Bell & Howell resident 
schools. Or you can have the equipment 
shipped to your home for a $100 deposit 
which is refundable when you return it. 
...the brand-new Laboratory Starter Kit. 
A volt-ohm-meter (VOM) with design 
panels, modular connectors, experimental 
parts, battery power source. 


RADIO ELECTRONICS 
COMMUNICATIONS 
EQUIPMENT! 


You also build the exclusive 
Bell & Howell Schools Electro-Lab* 
electronics training system... 

..three precision instruments you 

assemble and use in your new career. 
Design Console . . ."breadboard" circuits for 
solid state, vacuum tube experiments. 
Oscilloscope . . . professional technician's 
diagnostic instrument. Transistorized Volt- 
meter...measures current, voltage, re- 
sistance. 
We help you pass the FCC License Exam! 
Getting your FCC license is your first step 
toward a new career in two-way radio elec- 
tronic communications. When you've 
completed your Bell & Howell Schools 
program in two-way radio, you should 
have the know-how you'll need to pass the 
First Class License Exam. If you don’t, 
we'll arrange special tutoring at no addi- 
tional cost. If you still can’t get your 
license after retaking the exam, your full 
tuition will be refunded. 


Get the facts. 
Mail the postage-free card today! 
If card has been removed, write: 


An Electronics Home Study School 518 
DeVRY INSTITUTE OF TECHNOLOGY 


Ё BEL s Howen ScHooLs 


4141 Belmont, Chicago, Ilinois 60641 


A small Cadillac in the works 


<= Detroit Report 


Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 


Cadillac's long-rumored “small” car is now out of the concept stage. Styling 
and engineering departments are now firming up the final hardware so the car 
can be ready for introduction in 1975. Next step is to move the plans over to 
Fisher Body where the first prototypes will be built. Cadillac plans to build 
both two-door and four-door bodies. Will it have front-wheel drive? And a 
Wankel engine? Most likely both concepts are included, but there are no firm 
indications of what the production-car configuration will be. Rumors have been 
running around town saying Cadillac would import the Opel Diplomat V8 in- 
stead of building its own "small" car. Insiders scoff at such talk. GM would 
never put America's most prestigious nameplate on a car built overseas, 
they point out. As for the rotary engine, Cadillac is definitely prepar- 
ing a three-rotor unit for a future model. 


PROCO-powered cars coming? 


Ford is ready to invest in mass- 
production tooling for a new type of 
engine, based on the stratified-charge 
concept, if Washington eases NO, 
emission standards. That would 
mean Ford could market PROCO- 
powered cars as early as 1977. The 
fuel-injection PROCO (PROgramed 
COmbustion) engine runs cleaner 
and delivers better fuel economy 
[PS, July '69] than current piston 
engines. 


Green light for a subcompact 


Chrysler has finally moved to get 
its subcompact car into production, 
and is shooting for '76 introduction. 
This is a model that will compete 
with Vega and Pinto. Insiders say 
styling of the four-seater is conven- 
tional. In front, the car looks much 
like the present Valiant, while the 
roof line and deck are similar to the 
Pinto's. 

One big question: What kind of 
power? Chrysler seems to be leaning 
toward a four-cylinder piston engine. 
The car will be built here, though 
some parts may be imported from 
overseas affiliates. The fate of U.S. 
sales of the Japanese-built Colt that 
Chrysler now imports also remains 
to be decided. 


Redesigned bigger Opel on way 


GM is now testing prototypes of a 
new (1975?) Opel that will have 
many styling features introduced on 
GM's American cars in the past two 
years. The two-door body has a wide 
B post to support the roof in roll- 
over. The rear side glass has the ap- 
pearance of a large opera window 
similar to GM's 1974 big cars. At the 
rear, the roof has semi-fastback lines. 
Up front is a body-colored bar 
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bumper and rectangular headlight 
housings. The grille is split at center 
by a body-colored panel with Opel’s 
lightning symbol on it. 


Asking for trouble 


Will digital readouts mean trouble 
for car makers? Could be when 
digital gauges replace the dial 
type now used. Digital gauges are 
making inroads now and will increas- 
ingly replace dials in the next five 
years. The precise information they 
provide will tell the car owner more 
about how his car is operating, and 
aid especially in computing fuel 
economy. It will be a simple matter 
to divide gallons of fuel consumed 
into miles traveled, and make the 
owner super-aware of gas consump- 
tion. Energy conservation is a hot 
topic now, and adoption of digital 
fuel gauges could add to the contro- 
versy. 


GM's steel-belted radials 


The steel-belted radial tire that 
GM will offer on some '74 models 
will be known as the Spec or GM 
tire. It has a specification number 
embossed on the sidewall. Developed 
through the cooperation of GM and 
several tire companies, it is said to 
provide better traction through its 
more aggressive tread, yet run quiet- 
er than similar tread patterns. All 
five tire firms now supplying GM 
will build exactly the same tire. This 
uniformity will give GM chassis en- 
gineers more uniform tire perfor- 
mance characteristics around which 
to build suspensions and handling. 


Chrysler game plan 


Next year Chrysler will restyle its 
intermediate-size cars, then bring out 
an all-new Valiant and Dart before 


its subcompact appears in 1976. This 
follows company planning right 
down the line. A year ago it was re- 
ported that changes in full-size and 
intermediate cars would get priority 
over any other project, and after that 
was accomplished, new compacts and 
a subcompact would come along. 
This summer, the new full-size cars, 
will be introduced. Next year it is the 
intermediates' turn, and a year later 
the compacts will bow in. After all 
this the subcompact will be ready. 

Look for more boxy, conservative| 
styling in the new bodies, especially! 
in the intermediates. Chrysler feels 
that it went overboard in designing 
its cars for performance-minded buy-| 
ers, and lost a good portion of the 
market as a result. 


Keeping awake 


You may have suspected it, but 
tests now show that automatic speed 
controls do affect your ability 
drive safely. Put in a nutshell, 
study by the Calspan Corp. show 
that automatic speed  maintainei 
diminish a driver's alertness. 

Under test, some of the drivery 
even fell asleep at the wheel afte: 
about three hours of driving. Тһе; 
were awakened either by the car 
running on the shoulder vf the road, 
or by a human monitor taking con- 
trol of the car. After long stretches, 
drivers tended to reach a drowsy 
state that caused them to make 
more driving errors. Speed main. 
tainers contribute to this. For most, 
a rest of five minutes restored their 
alertness. 

Other findings of the study: Emer. 
gency situations aroused the drivei 
and restored alertness; drivers tend. 
ed to drive faster as they got furthei 
into their runs; when drive 
reached major milestones (halfwa; 
points, turnoffs, city bypasses), thei 
alertness increased sharply. 


Clamor for speed cuts unfair 


Moves to reduce the speed limi! 
on major highways in an attempt 
conserve fuel discriminate in favo: 
of gas guzzlers. Reports claim sav 
ings of 11 percent can be expec 
if speed limits are lowered from 7 
to 60 on interstate highways. But th 
cars that get less than 15 mpg ai 
treated the same as the econom 
cars. A Cadillac that gets 9 mpg аі 
70 mph would go one extra mile pei 
gallon by going 10 mph slower. 
small car that gets 25 mpg at 7 
mph would go an extra 2.5 miles| 

Now, small-car owners, who hav 
been going 10-15 miles further pei 
gallon for years, will wonder wh; 
they should be asked to slow do: 
at all. They have a long history of 
conserving gas, and no speed cuts b; 
high-consumption cars can com 
close to equalling their present gas 
mileage. If any restrictions are to 
imposed, it's only logical that econ- 
omy cars should be exempt. But 
will the politicians be logical? 


bday, a man needs a good reason 
Start walking. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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answered by mail. 


“Say. Smokey-*' 


A clinic on cars by America's 
most famous mechanic 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey—"' Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 


Power loss on inclines 


I have a "71 Dodge B 100 Van 
with 225-ci. six-cylinder engine, 
auto trans, and a 3.21 rear end 
equipped for camping with a nom- 
inal load. The problem is a high 
rate of power loss when climbing 
inclines below speeds of 50 mph at 
any altitude. Also I experience a 
pre-ignition ping at high speeds on 
a slight incline, but not on a slow 
heavy pull. I've tried advancing the 
ignition 10 degrees to no avail, so 
I returned it to near TDC. Can you 
offer suggestions before I change the 
rear end? I'm considering replacing 
it with a 3.9 rather than the stan- 
dard 3.55. Also I would like to 
change the wheel size from 14 to 15 
inches. 

Ep GRANDFIELD, Sunnyvale, Calif. 


You are underpowered for your 
weight and size. The 3.9 gear will 
help, but if you put on 15-in. tires 
it will, in effect, cancel out some of 
the help. The 3.90 or lower gear 
will help in high, hilly country, but 
hurt you at sea level and straight 
flat country. The gear change is the 
only reasonable help so far as in- 
vestment is concerned. But to do 
what you want like you want it, 
you would have to trade up and go 
way up in power. 


Flushing out engine oil 


In your Dec. '72 column you an- 
swered a question by advising, “To 
keep an engine running efficiently 
over a long period you need to 
flush it once or twice a year." I in- 
tend to run my 1968 Ford V8 a 
long time. Can you explain how to 
flush out engine oil so that I can 
do it myself? 

R. T. BECK, Melvourne, Fla. 


What we do here is add a quart 
of Rislone to the oil in the spring 
and fall, assuming you start this 
when the engine is relatively new. 
If this is an older dirty engine we 
would put in three to four quarts 
and run the engine at idle while 
keeping an eye on it for 30-40 min- 
utes. Then drain and refill with 
clean oil and one quart of Rislone. 
When the oil gets dirty in normal 
driving we do it again—or as much 
as necessary until it looks normal. 
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Even in clean engines oil gets dirty- 
looking after some running, so use 
judgment or you'll be flushing from 
now on. 


Radials cause vibration 


I have recently installed a set of 
Sears’ best radials on my Toyota 
Corolla station wagon. At 45-55 mph 
there is considerable vibration and 
Sears can’t get rid of it with any 
kind of balancer. What can be done 
to eliminate the vibration? 

R. R. Erwin, Baytown, Tex. 


Radials basically require a differ- 
ent chassis tuning when the car is 
designed, due to their different char- 
acteristics. I don't mean to say vou 
can't use them to advantage, but 
they will be more sensitive to crook- 
ed wheels, overall imbalance, or 
misalignment of brake drums (hub 
run-out, for example). I did say 
crooked wheels; very few wheels are 
really straight and true. So start 
with a tire-truer, then balance front 
and rear wheels on the car. It will 
stop shaking—but it'll ride a little 
harsher. 


Carburetor loses fuel 


I have a 1972 Chrysler New- 
port. The Holley carburetor seems 
to lose the fuel supply after 10 to 
12 hours, or overnight. Used fre- 
quently, the engine starts instantly. 
First startup in the morning takes 
six seconds, but if I pump the ac- 
celerator slowly four times it only 
takes three or four seconds. When 
the car was new the start was in- 
stant in the morning, only the last 
few thousand miles has this slow 
start occurred. Is there a solution? 

G. W. MAUWELL, 
Harwich Port, Mass. 


Remove the top of the carb be- 
[ore starting and see if it's losing 
fuel. Assuming it lost the fuel, the 
cause usually is a hot carburetor 
bowl that causes fuel to thermo- 
syphon into the engine—which is 
really a heat sink—on shutdown. Of 
course the cause could be something 
simple like an external leak from a 
bad bowl gasket. But I believe vour 
problem could more likely be an in- 
correct choke operation and/or an 
ignition needing attention. 


Inadequate camper brakes 


I have a 1968 Ford 3/4-ton Camp- 
er Special pickup with total loaded 
weight of 7200 pounds. I'm quite 
concerned with the margin of safety 
I get trying to brake with the stan- 
dard drum-brake system. Would it 
be practical and help very much if 
I were to install a power-brake unit, 
or should I also install front disk 
brakes? Would a Warshawsky pow- 
er-brake unit be satisfactory? 

E. L. МОЕ, Fort Peck, Mont. 


Power brakes will do little to 
solve your problem. Your camper 
and most other campers and RVs, 
don't have adequate brake area to 
handle the gross vehicle weight. In 
short, most of them are downright 
deathtraps. (Recent models have 
now upped their braking ability.) 
Power brakes do nothing but de- 
crease the operator's pedal effort— 
the vehicle gets no benefit in in- 
creased braking ability. A change- 
over to more drum area, or disk- 
type brakes would help. But I'm 
fairly sure the help wouldn't be a 
good economic move unless you look 
at it as a "dead-or-alive" issue. 
What I'm saying is that your best 
move would be a trade. 3 


Best backcountry combo? 


Im planning to buy a Chevy 
Blazer 4WD for high-speed as well 
as backcountry driving. I'd like to 
know which of the following engine/ 
transmission combos and rear-axle 
ratios would give optimum economy 
and power for the conditions men- 
tioned: 307 V8, 350 V8 with four- 
spd., or 350 V8 with automatic; axle 
ratios 3.07, 3.73, or 4.11 to 1. Would| 
steel-belted radial tires be a good 
choice for such a vehicle? 

T/Sgt. Комар Н. RICHARD, 
Andrews AFB, Md, 


Sergeant, you want cake and like| 
to eat it, too. I don't blame you, 
but all these things can't be done at 
once. The best you can do is com-| 
promise. The 350 engine with auto-| 
matic and 3.73 axle ratio would, to 
me, be the best combination forl 
highway and off-road use, economy,| 
and resale value. Economy, in ге“ 
ference to fuel mileage, is a dead 
deal. To do what you want, you 
have to use a lower gear ratio that| 
will work both ways. Get the radial 
tires, also. I believe they're the best| 
all around. 


Pickup burns oil 


I have a '69 Chevrolet 1/2-ton, 
pickup with Powerglide, A/C, and 
307 engine. Performance was beauti- 
ful up to 35,000 miles when all of a 
sudden during a 2500-mile trip it 
became an oil burner. Plugs fouled 
badly and oil consumption weni 
from bad to worse. Valve-stem 
were replaced, some twice; also, the 
valves themselves because of scored 
stems. At just under 50,000 miles, 


No Miracles Today! 


Just a few ideas from AC 
that may help improve 
your gasoline mileage. 


We don't claim to be miracle workers, but we have a few 
ideas that may help you improve your gasoline mileage. 

First, check your driving habits. Don't practice jack- 
rabbit starts when the light turns green. Take off 
smoothly and drive at a steady pace. Avoid needless 
acceleration . . . weaving in and out of traffic. Slow 
down before stopping; that'll help your brakes, too. 
And for sure don't drive at excessive speeds. 

Second, make sure your engine is properly tuned. 
Remember, you can lose up to 12 percent gasoline effi- 
ciency when one spark plug in an eight-cylinder engine 
fails to fire. Intermittent missing and fouling also take 
their toll. 

And third, whether you have your car tuned at your 
local service retailer or you tune it yourself, we would 
like to recommend AC Fire-Ring Spark Plugs. There's a 
set of ACs engineered to meet R 
your car needs and driving con- = 
ditions. Available most every- 
where quality automotive parts 
are sold. We believe ACs will do " 
agood jobfor you. We make them. 2 z 


AC SPARK PLUG DIVISION 


AC 
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Youd expect this kind of luxury 
in $6,500 European cars. 


with oil consumption at one quart 
every 300 miles, I asked for a ring 
job, and got it. Now oil goes at one 
quart for 225 miles. I drive with a 
can of oil in one hand and a spout 
in the other. This machine has been 
used, not abused. It's had regular 
maintenance, and there's been no 
hot rodding! 

M. KgrrH MCANALLY, Sequin, Tex. 


That engine got hot, stuck the 
rings, and pulled oil through the 
valve-stem seals. Then it was patch- 
ed up—or attempted. Start from the 
beginning with straight, clean cylin- 
der walls, new rings, proper clear- 
ance on valve guides and good valve- 
stem seals. Check the crankcase 
ventilation, check condition of the 
timing chain and cam lobes, also 
look at the rod and main bearings. 
Loose bearings overload the oil 
rings. I doubt you'll find anything 
wrong here, though. I’m pretty sure 
your main trouble is crooked cyl- 
inder bores coated with varnish and 
new rings that never seated and 
never will. 


Burns oil in passing gear 


I have a 1969 Grand Prix with 
428-c.i. H.O. engine. It has about 60 
pounds of oil pressure at idle, which 
is normal for this type. My problem 
is that at speeds above 60, whenever 


“Say, Smokey-"* 
[Continued] 


I hit the passing gear—which brings 
up the rpm-—it shoots out a cloud of 
blue smoke from the exhaust. If I do 
this a couple of times, the oil level 
will be low. But as long as I don't 
hit the passing gear, even at high 
speeds, I could drive for 2000 miles 
without losing a drop of oil At 
16,000 miles I took it to the dealer 
to be fixed. 'The compression of each 
cylinder was 150 lbs. or better, but 
the mechanic put in valve seals. 
Next week he put in a new fuel 
pump. After that the dealer told me 
that all 428 engines are this way, 
and said also that the valve stems 
are too loose in the heads. What's 
the problem, and can it be fixed? 

ALAN Sap, Chicago, Ill. 


I believe the problem is that, 
when you hit passing gear and wind 
the engine way up, there isn't 
enough baffling in the crankshaft 
area. The head drainback is slow 
and therefore your rings and valves 
are flooded with oil. 

So, rings and valve-seat oil con- 
trol are temporarily behind require- 
ment and you burn some of the sur- 
plus oil. Oil pressure is high to keep 
crank drain down and noises out; 
valve guides are loose to prevent 
sticking and galling. Also engine 
venting to atmosphere is marginal. 

What to do? Damned if I know 
what to tell you. If I say, “only hit 


Can't stop pinging 


passing gear at 60 in an emer- 
gency,” you'll probably say baloney 
—it should stand it. Maybe it 
should, but it won't! This could be 
solved, but only with a lot of high- 
cost custom engine work. 


The engine in my 1970 Hornet 
pings when under load. I've tried 
everything, such as retarding spark 
and advancing it; tune-up and fan- 
belt inspection; checking heat riser 
and trying hi-octane gas; also clean- 
ing the carbon out—it still pings. 

WiLLIAM Kore, Richboro, Pa. 


Pinging is detonation caused by 
the engine firing too soon, for the 
following reasons: Ignition timing 
too advanced, fuel mixture not rich 
enough, or a sharp place in the 
combustion chamber gets hot and 
fires the fuel mixture before the | 
spark plug does. Also, too much 
compression will cause this, or an 
improper fuel such as gas and oil 
mixed. It would seem that you 
should be looking for a sharp part 
in the combustion chamber and/or 
possibilities of a fuel mixture that's 
too lean. An intake manifold with 
one or more malfunctioning runners 
can also cause the fuel mixture to 
be leaner at some combustion cham- 
bers. 


But not in an American 
compact at $2,695. 


Car shown: $2,695 sticker price. Dealer preparation, 
lestination charges, title fees and taxes extra. 


Better idea for safety... buckle up. 


New comfort and luxury have 
come to the rugged, reliable Ford 
Maverick. 

Our Luxury Decor Option gets 
you the luxuries shown at left, plus 
about 30 others, including stecl- 
belted radial-ply tires. Tests show 
that theaverage driver can expect 
40,000 miles of tread life under 
normal driving conditions. 

Every 1973 Maverick comes 
with a refined suspension system, 
thicker seats, European-type arm 
rests, carpeting, plush door padding. 
The ride is quiet. 

Test drive a Maverick at your 
Ford Dealers. And see how luxurious 
arugged, reliable compact can be. 


FORD MAVERICK 


FORD DIVISION > 


Screw-in lens completes final 


PERSONAL-USE REPORT 


Solid-State TV Camera 
You Build Yourself 


How do you get a closed-circuit 
TV camera for half the normal cost? 
Easy— build it yourself. And you can 
with this ATV camera kit. It takes 
just $149.50 and a few hours of your 
spare time to make a camera system 
that will operate on a standard tele- 
vision receiver. (Color sets simply 
show a black-and-white picture.) 

Turn your TV to an unused chan- 


imbly of camera. 


nel and see who's at 
the front door before 
opening up. Forever 
checking оп the 
kids? A camera in 
their room keeps 
tabs on them at 
night; one pointed 
at the backyard puts 
an eye on them dur- 
ing the day. The 
uses are endless. 

The ATV camera 
is a challenge to any 
kit builder. Luckily, 
the PC pattern and 
vidicon coils are al- 
ready made for you, 
but that's all. Be 
ready to drill com- 
ponent lead holes 
and chassis holes, 
and form the coils 
yourself. 

A switch on the 
rear selects either RF output for 
direct connection to your television's 
antenna terminals or video output 
for special monitors or ham transmis- 
sion. Optional accessories, like voice 
transmission along with video, are 
also available and fit into the same 
housing. The camera kit is from ATV 
Research, 1301 Bway, Dakota City, 
Nebr.—W. J. Hawkins 


Deflection coils surround vidicon and 
are wrapped with electrical tape. Card- 
board spacers center tube in focus coil. 


Three setup adjustments control pic- 
ture quality. Automatic light-control cir- 
cuit compensates for lighting changes. 
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SDI COAT = 
apr Flo / 


Spred Gel-Flo. 
The thick and easy house paint. 


Glides on in one coat even over black. 


Just follow label directions. 


Spred Gel-Flo. You also 
get top quality oil paint 
protection that resists 
blistering, peeling and any 
kind of rough weather and 
burning sun. 


There's no oil base house 
paint on the market anything 
like Spred Gel-Flo. Glidden 
made Gel-Flo so that even a 
"weekend painter" could do 
a fast professional paint 


job on his house. You can apply Gel-Flo 
Put it on thick, and even over black. Just follow any way you want! Spray it on, 
Gel-Flo goes on thick with no label directions. roll it on or brush it on. Any 
sagging or running. It fills Or, put it on thin. You way, Gel-Flo glides on for the 
hairline cracks and gives two- can get a lot of mileage out of easiest paint job ever. 
coat protection where you Gel-Flo where siding and trim Spred Gel-Flo from 
want it — all in one easy coat. are still in good condition. Glidden. It's just waiting to 
And that one coat works like But easy, precision turn you and your paint job — 
two coats over any color — painting isn't all you get from professional. 


Five Gel-Flo advantages to turn 
you into a painter's painter. 


1. Gel-Flo “seals” tighter for better protection. Fills hairline 
cracks and surface imperfections with no running or dripping. 
2. Gel-Flo is "settle free" because it's gelled. Stirring is 
almost unnecessary. 

3. Gel-Flo paints on more easily because more of it loads on 
your brush, stays on the tip and glides on smoothly. 

4. Gel-Flo adjusts to thick coats or thin as you paint — no 
waiting for a second coat. 

5. Gel-Flo smooths itself on your house with that bright, clean 
professional finish that stays that way for 2 years or more. 


fs/c/ |, GLIDDEN COATINGS Б RESINS 


SCM CORPORATION, CLEVELAND, OHIO 44115 


Heated water from Florida's Turkey Point power site (above) 
harms marine ecology. System of closed canals, partially completed 
(right), will cool water from plant by evaporation. 


Taking the Heat Off the Atlantic with the i 


WORLD'S LARGEST RADIATOR 


T To tackle a tough case of thermal pollution, engineers 


,U"t""" designed this 4000-acre radiator 


By BOB STEARNS DRAWING BY CHARLES BERGER 


MAIN CANAL, жы 


А. enormous radiator—designed to cool water much| 
like a car's system—is gradually covering a 4000-acre 
shoreline site 25 miles south of Miami. Instead of circu- 
lating through tubes, water will be cooled by a 168- 
mile-long network of open canals 200 feet wide. Florida 
Power and Light Co., under court order to halt thermal 
pollution of Biscayne Bay from their Turkey Point gen- 
erating site, is building the cooling system. 

'The problem developed after a second oil-fueled gen- 
erator went on line at the site. Marine biologists noticed 
damage to sea grasses, algae, and other ocean life near 
effluent canals. Normal 90-degree summer temperature 
in the subtropical waters is already near many organ- 
isms’ thermal death points. Biologists felt more heated 
water from two nuclear generators still under construc- 
tion could be devastating to marine life. 

FP&L engineers had considered several cooling sys- 
tems. Cooling towers would be too large and require 
hurricaneproof construction. Salt drift—hundreds of 
tons—from inexpensive spray ponds would wreck down- 
wind crops. Pipelines from the plant to deep Atlantic 
water would have to be enormous and costly. 

The final solution, 168 miles of cooling canals, is de- 
signed to function as a closed system. Heated water 
from the generators will be cooled by evaporation in the 
314-foot-deep canals. Water will enter canals at the top 
(north end) and flow slowly southward. At the lower 
end, cooled water will be funneled into a channel and 
travel northward to the plant's intake for reuse. Occa- 
sionally, the canal system will be flushed with water 
from Card Sound, since evaporation increases water 
salinity. At present the cooling system is about 25 per- 
cent complete. Will it work? Most marine biologists in- 
volved in the study of Biscayne Bay seem to think so, 
but only time will tell. us 
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RETURN CHANNEL 


COLLECTOR CANALS' 


Giant radiator will use 
168 miles of cooling ca- 
nals. Water cools as it 
flows southward, return- 
ing via larger channel. 


What has two heads, runs on 
gas or electricity, and recharges 
its own batteries? It's... 


Aquabug System I 


The world's smallest outboard [*An 815-Lb. Out- 
board for $120," PS, Feb. '73] has grown a new quick- 
change (electric) head. It took me less than a minute 
to switch from gas to electric power on my Aquabug 
System I; three minutes to set up the recharger. System 
I is $175; a kit to 
convert your pres- 
ent Aquabug is 
$55. And Seaborne 
Systems (100 Mer- 
rick Rd., Rockville 
Center, N. Y.) now 
has a newer ver- 
sion, built around a 
115-hp engine: Sys- 
tem II for $200.— 
C. P. Gilmore 


Power head—elec- 
tric or gas—can be 
quickly slipped into 
drive shaft and tight- 
ened with one screw. 
Entire package with 
both heads weighs an 
incredible 147 
pounds, less battery. 
Conversion below. 


To convert to electricity, loosen setscrew with wrench 
(supplied) and lift off gas head. Lift out shaft coupler with 
another special tool (supplied), drop electric head into place, 
tighten screw. Aquabug electric weighs 6%, Ibs., draws 10 
amps, develops 10 pounds of thrust, costs $75. 


wj 


To recharge battery, 
connect gas and pow- 
er heads with sup- 
plied coupler on spe- 
cial stand, clip cable 
to battery, and start 
engine. 


The Laredo cigarette-making 
machine. Makes 20 great-tasting 
cigarettes at less than 20¢ a pack*, 
a big difference compared to factory- 
made cigarettes. You pocket the savings 
that can soon take you on a vacation trip 
or pay for something else you've been 
wanting. Freshness, flavor and big savings. 
They're all yours for just a few easy minutes 
every day. So get going with a Laredo Filter 
Blend Kit now. And happy vacation! 


гаверо 


FILTER BLEND 


Regular or 
Menthol 


*In most areas of the country — based on manufacturer's suggested retail price. 
© BROWN & WILLIAMSON TOBACCO CORP. 
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Dodge is America's Number 1 Builder of 
Mini Motor Home Chassis. Dodge pioneered the development 


of the cutaway mini motor home chassis. Only Dodge offers all these benefits: 
dual rear wheels, the longest wheelbase— 145; power front disc brakes, the 
most powerful V8 engine, and Chrysler-engineered Electronic Ignition 


4 Тһе big Dodge "=" 
Mg offers atrailer-towing — 
в package that is factory- 
ngineered from bumper 
to hitch platform.e;«, етіп 


a Dodge package has been selected and.tested by - 
Chrysler engineers. These packages are available? 


ee uan MK ur for trailer loads up to 7,000 pounds. 
{ S. 
Turn to Dodge for 
= a 
leadership in 


FOR LEADERSHIP IN ВУ. 


Recreational Vehicles. 


PS: NNheadtaNewa.. 


Popular 


Science 


MONTHLY 


Keeping You Posted from Behind the Scenes 


F ew developments in the world of private flying 
have generated as much speculation, interest, en- 
thusiasm, and disbelief as the plane shown on our 
cover this month. We first learned about Jim 
Bede’s latest brainchild in January 1971 and 
assigned aviation writer Frank Harvey to check 
into it. We were skeptical about the early stories 
of a 200-mph plane for which you could buy all 
the parts needed to build it for $1800. Although 
photos of the preproduction prototype began 
showing up in various publications, we waited 
until we could see an actual production model. 

We had photographer Ozzie Sweet on the alert 
to fly to Kansas as soon as we heard the first 
production model was ready. The word came 
early in May. Frank met Ozzie in Newton and 
although Frank was bitterly disappointed that he 
was not allowed to fly the plane, he was con- 
vinced that the astonishing BD-5 is for real— 
though the price has escalated about $1000. Our 
exclusive report on the fascinating personal plane 
begins on page 80. 


£50,000 prize for man-powered flight 
Disappointed that his original offer of a 
£10,000 prize has produced no winners, Henry 
Kremer has increased the prize offer to £50,000. 
To win the prize, a heavier-than-air craft powered 
solely by human muscles must complete a figure- 
eight course around two pylons set one-half mile 
apart. The plane must start and finish the course 
with an altitude of at least 10 feet. Although a 
number of muscle-powered planes have flown 
successfully [PS, Jan. '71, Mar. '72], none has 
attempted the difficult Kremer course. 


PS editor receives a citation 

Arthur Fisher, PS Group Editor for Science 
and Engineering, was presented a citation by the 
Deadline Club of Sigma Delta Chi (journalism 
fraternity) as an Annual Award Finalist, Science 
Writing, for his article “Close-Up Photos Re- 
veal a Turbulent Mars" in PoPULAR SCIENCE 
[Sept. '72]. This is an annual competition to give 
recognition to outstanding articles published dur- 
ing the year. 


Underground gasification of coal 


After a lapse of more than 20 years, the U.S. 
Bureau of Mines has resumed research on pro- 
cesses to recover the fuel value of coal without 
the hazards of underground mining or the en- 
vironmental damage of open-pit mining. An arti- 
cle in the June 1949 issue of PS described an 
experimental project at Gorgas, Ala. Through 
large bore holes sunk into deep veins of coal, 
the researchers ignited the coal and kept it burn- 
ing under controlled conditions by pumping air 
down the shaft. The gases produced were col- 
lected through other bore holes. Theoretically, 
the recovered gas could be used directly as fuel 
or processed to make liquid gasoline. Under- 
ground gasification has been attempted in most 
coal-producing nations since the early twenties. 
The Soviet Union has been especially active in 
this research. But, so far, maintaining precise 
control of the process and obtaining a high- 


quality gas have limited it to experimental uses. 
Coal is by far the most abundant fossil fuel in 
the U.S. If we can develop the technology to 
make full use of it without incurring the environ- 
mental damage traditionally associated with min- 
ing and burning coal, it would be a giant step 
toward easing the energy shortage. 


Demonstration of the Teldec Videodisc 

This month's Look and Listen column had al- 
ready gone to the printers when I read a later 
report than you'll see there on Teldec ['*Amaz- 
ing Video Disc Plays Through Your TV," PS, 
Jan. '71]. A reporter for the newsletter, Televi- 
sion Digest writes in their May 28 issue: ""Teldec- 
demonstration showed a system which indeed ap- 
peared to be production-ready, displaying sharp, 
steady, high-quality pictures on two 25-inch color 
sets." The demonstration was in a hotel near 
the exhibit area of the International TV sym- 
posium in Montreux, Switzerland. The push- 
button-controlled machine was described as sim- 
ple to operate—you insert the flexible eight-inch 
disc in a slot and the machine takes over. Price 
of the disc will be about the same as that of an 
audio LP. 


Tires with interchangeable treads 


Our May cover story on radial-tire research 
reminded some of our readers of an earlier report 
[PS, Apr. '68] describing a radial-ply carcass 
with a set of interchangeable treads, developed 
by Pirelli of Italy. You could buy new replace- 
ment treads for about half the cost of a new tire. 
It seemed like such a reasonable answer to the 
high cost of radials, we wondered why they didn't 
catch on. Checking with the Pirelli people, we 
learned that a few were sold ir this country, 
but they couldn't get approval to continue sales 
from the Department of Transportation. They 
are being sold in Europe for trucks and passen- 
ger cars. 


Pedal-power gains 


Tucked away on the back pages of your news- 
paper recently—if they printed anything on them 
—were a couple of stories indicating the Federal 
government has caught up with the booming 
interest in bicycles as serious transportation. One 
was the announcement of Federal safety stan- 
dards governing bicycles sold in the U.S., the 
other an account of a national conference co- 
sponsored by the Departments of Transportation 
and Interior intended to open the way for bi- 
cycles to take their rightful place in our traffic 
mix. The conference attracted urban and highway 
planners, bicycle enthusiasts, local government 
officials, and police. These are hopeful signs that 
the men holding the purse strings are giving seri- 
ous study to the uses of pedal power in dealing 
with fuel shortages and urban pollution—to say 
nothing of flabby muscles. 


Editor-in-Chiet 
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Some oil companies 
now offer 10W-50 
multigrade oils. What 
are they—and what can 
they do for you? 


Towing a trailer at 70 mph on a hot day is hai 


driving and needs special oil. 


New Mlaxi-Oils Last Longer 


Maxi-oils are marketed with 
10W-40 (Phillips) and 10W- 
50 (Shell and Castrol) labels. 
They surpass SE requirements 
(chart on facing page) and 


give better high-temperature 
protection as well as easier 
cold starting. 
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You engine likes to run hot. By that I 
mean at normal operating temperature, as 
opposed to running cooler. In today's 
traffic picture, however, few cars are over- 
cooled. Many overheat, and most are run- 
ning hotter than is good for them. 

With pressure caps on the radiators 
and a 50/50 antifreeze mix, the cooling 
system can allow coolant temperatures 
up to 265 degrees F. But the coolant is 
only one part of the system that controls 
engine temperature. The other part is oil. 
Oil gets deeper inside the engine than 
the coolant and helps transfer heat away 
from the engine's interior. 

Oil is then cooled in the oil pan 
(sump). The problem here is that sump 
temperatures can go as high as 300 de- 
grees F, so the oil is still hot when 
pumped back into the engine to cool 
and lubricate. 

High temperature demands high vis- 
cosity. But you can't use a straight-grade 
SAE 50 oil. You would soon lose your 
cold-starting ability. That's why oil com- 
panies developed multigrade oils in the 
early Fifties. The first were 20W-40 and 
10W-30. Now you can get 10W-50 oils 
that are really maxi-oils, going beyond 
the SE requirements of the super oils 
that came out just a couple of years ago. 

How is it done? The technique of 
building a multigrade oil is pretty sim- 
ple to describe. Oil companies start with 
a thin oil, below 10W. Then they put in 
their additives, including a V.I. (Vis- 
cosity Index) improver. A little V.I. im- 
prover gives you 10W-30. Add more, 
and you get 10W-40. But to get this 


range in the past, large amounts of V.I. 
improver were required, which made the 
oils very expensive. First-generation “‘su- 
per oils" just cost too much to get a big 
following. 

Improver breakdown. The oils also 
had a durability problem. With increas- 
ing mileage, the oils could not maintain 
their labeled viscosity index in sustained 
high-temperature operation. A 10W-40 
might drop to 10W-30 level in the first 
1500 miles. 

Why did the V.I. improvers break 
down? Oil experts will tell you they were 
not “shear stable.” This means the long- 
chain molecular structure of the V.I. 
improvers broke down. These V.I. im- 
provers were mainly polymethacrylate, 
polyacrylate, or polyolefin. Under ex- 
treme conditions, they would drop in 
viscosity within a few hundred miles. 
Oil firms began to feel they had gone as 


SAE engine-oil classification 


SAE bolt Universal Seconds 
viscosity 
number 
sw 39 — 
10 W 39 — 
20w 39 E 
20 — — 45 58 
30 — = 58 70 
40 — — 70 85 
50 -— — 85 110 


Low SAE numbers indicate thin oil, high 
SAE numbers mean thick oil. Viscosity is a 
scientific measure of "thickness." Oil is 
passed through a viscometer, which indicates 
in Saybolt Universal Seconds the amount of oil 
that flows in a given time at a set temperature. 


aint canini c MR scl 
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TEMPERATURE 


in Hard Driving 


far as possible with these types of 
V.I. improvers. 

For new maxi-oils, a new family 
of V.I. improvers is being used. 
lhey're made of polyaromatic hy- 
lrocarbons, and give three sets of 
jenefits to the base oils: 

* Smaller amounts of additives 
ure needed for a very high viscosity 
ndex. 

© Shear resistance is considerably 
strengthened. 

© Higher-viscosity base oils, giv- 
ng better viscosity index control, 
'an be used. 

Higher base weights. Base oils 
nust be less than 10W to produce a 
LOW-30, -40, or -50 multigrade oil. 
With the earlier polymer-type V.I. 
improvers, you would need base oils 
corresponding to SAE 5W or 6W (if 
here were such a grading). Now, 
vith hydrocarbon polymers, the base 
il can be as high as 8W or 9W. 

"That's important, for even a slight- 
y higher viscosity base oil assures 
etter stability and more consistent 
ubricating properties in the end 
oroduct. The oil would never get 
juite as thin, and that could mean 
'educed oil consumption. 

Shell was one of the first on the 
narket with a maxi-oil—Super X 
LOW-50. Castrol also has a 10W-50. 
Phillips and one or two others have 
LOW-40 multigrades on service-sta- 
ion shelves by now, too. Eventually, 
/ou can expect all major oil com- 
Janies to offer a maxi-oil. 


PLUS TRAILER TOWING 


PLUS AUTOMATIC 


150 15 200 


RANSMISSION 


Numbers indicate 
sump-oil temperature 
at 70 mph under typi- 
cal trailer-towing con- 
ditions. This puts ex- 
tra burden on oil. 


NS 255° 


225 250 


Viscosity varies with changes in temperature—with all oils. 
They flow easier the hotter it is. But multigrade oils change less 
than straight-grade oils. For instance, 10W-40 multigrade oil is like 
straight 10W oil at O° F but compares with straight 40 at 210° F. 


This span is called viscosity index: 10W. 
10W-50 oils a higher V.I. A higher index 


Bruce Boswell, a Shell engineer, 
explains that Shell begins with a 
10W-20 grade oil when compounding 
its Super X, then adds V.I. improver 
to bring the rating up to 10W-50. 

"Our base oil starts out between 
SAE 5W and 10W," Boswell told me. 
When we add the V.I. improver, the 
oil nudges closer to the 10W rating, 
but does not exceed it. So it remains 
a 10W by the SAE classification." 

The new hydrocarbon polymer 
V.I. improver used by Shell keeps 
the oil up in the SAE 50 viscosity 


Old designation New designatior 


ML (Motor Light) 


MM (Motor Medium) 


1964 MS (Motor Severe) sc 


-30 oils have a lower V.l., 
is obtained with additives. 


By JIM DUNNE / PS Detroit Editor 


belt even after extended high-speed, 
high-temperature driving. The mole- 
cules don't break down. Surprisingly, 
Shell Super X contains less than half 
the amount of V.I. improver used in 
older 10W-40 oils. 

Raymond I. Potter, one of the 
country's foremost lubrication ex- 
perts and, until his recent retirement, 
Ford's top oil man, has watched the 
progress of maxi-oils since they were 
first tested in the labs. 

“I think the new multigrades are 

Continued 


n | Oil description 


Oil without additive, except that it may 
contain pour and/or foam depressant 


Provides some antioxidant and 
antiscuff capabilities 


Oil meeting the 1964-67 requirements 
of the automobile manufacturers. 
Provides low-temperature antisludge and 
antirust performance 


1968 MS (Motor Severe) sD 


1971-72 (none) 


Oil meeting the 1968-71 requirements 
of the automobile manufacturers. 
Provides low-temperature antisludge and 
antirust performance 


Oil meeting the 1972 requirements of 
the automobile manufacturers. Provides 
high-temperature antioxidation, plus 
low-temperature antisludge and 

antirust performance 
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AVERAGE VISCOSITY OF USED OIL 


Viscosity at FROM HIGH SPEED TIRE 
210°F, SUS TEST VEHICLES 
110: 
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High Temperature Viscosity 


an advance in motor-oil develop- 
ment," Potter said. "It is a highly 
desirable all-purpose, all-season mo- 
tor oil, because it retains the starta- 
bility characteristics we need in the 
winter, and yet it is able to handle 
the highest temperatures that auto 
engines reach today." 

Shell ran comprehensive tests to 
compare the new 10W-50 against 
eight older-type multigrade oils, in- 
cluding six 10W-40 premium all-sea- 
son oils. Super X produced less ash, 
gave easier cold starting, and fur- 
nished better high-temperature pro- 
tection all the way from the start to 
the equivalent of 1000 miles on the 
highway. 

Since most of the shear effect that 
breaks down the molecules and caus- 
es a drop in the oil's viscosity index 
takes place inside the first 500 miles, 
Shell went to twice that mileage to 
make sure. 

The reduction in ash content is 
easy to account for. 'The new additive 
itself is made from a different formu- 
la than previous V.I. improvers, and 
contains less ash in its chemical 
makeup. That means less residue 
when the oil is burned. 

Cold-starting characteristics of 
10W oil were not affected by the ad- 
dition of the new V.L improver. In 
Shell’s laboratory tests, Super X 
stayed thin and easy-flowing at zero 
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Miles at 60 MPH 
*SSU at 210°F (ASTM D 2161) 


Tests with Shell Super 
X 10W-50 show it 
maintains its viscosity 
within close limits for 
Super X 10w-50 6000 miles or тоге 

(above). At left, the 
X same type of oil was 
put through an extreme 
test at high tempera- 
ture. It held its viscosi- 
ty grade, whereas other 
oils tend to break down. 


degrees F, and presented lower crank- 
ing loads for the starter motor than 
all but one of the other oils tested. 
At 20 degrees below zero, Super X 
gave the lowest cranking loads. 

At high temperature, the results 
were even more impressive. At 210 
degrees F Shell Super X 10W-50 
had the highest viscosity (88.3 SUS) 
against Number Two's (74.4). 

Lubrication advance. Leo Mc- 
Reynolds, Phillips Petroleum Com- 
pany’s director of research for pe- 
troleum products, sees the new mul- 
tigrade high-viscosity-index oils—in- 
cluding  Phillips'-as а natural 
advance in meeting the lubrication 
requirements of car engines for to- 
day's driving. 

“There is a demand for multigrade 
oils. They have been growing in pop- 
ularity all along,” says McReyn- 
olds. “There are quite a few custom- 
ers, particularly those with older 
cars, and those who pull a trailer or 
boat, who want a 40-weight oil.” 

Until last year, oil companies had 
shied away from 40- and 50-weight 
oils. With the old V.I. improvers, 
they deteriorated too quickly. Their 
molecules were too long—and spa- 
ghetti-like in shape. The action of en- 
gine parts separated only by a thin 
and hot oil film tended to cut or 
shear these molecules, which would 
render them ineffective. What was 


clearly needed was a better viscosity- 
index improver. 

Economic shear stability. “You 
could always make shear-stable V.I. 
improvers," says Lubrizol's John L. 
Palmer, vice-president of the techni- 
cal services division. “There was no 
problem with that. But as the shear- 
stability increased, the cost went up 
tremendously along with it. These 
new materials that Shell and Phillips 
have come up with give you the 
shear stability you need without the 
cost penalty.” 

With new hydrocarbon-polymer 
V.I. improvers that Shell, Castrol, 
and Phillips are using, oils keep their 
viscosity spread from 10 to 40 or 50 
over a long period. The oil both 
lubricates and cools better when the 
engines run hot. The oil gives easier 
cold starting. And older cars get the 
same “thicker oil” benefits needed 
to tighten up a loose, worn engine, 
without the high cranking loads of a 
straight 30-weight oil. 

Yet the oil companies are secre- 
tive, closely guarding the exact 
chemical composition of their addi- 
tives. No doubt they belong to the 
same family of chemicals, but the 
formula varies somewhat from com- 
pany to company. 

“Many of the oil companies that 
Lubrizol is working with are coming 
up with new additives of this type,” 
Palmer said. “They are becoming 
more popular.” 

Valve-lifter drain. One other 
bonus is involved. On some engines, 
there is a problem with leak-down in 
the hydraulic valve lifters. Oil is 
drained out of the lifters when the 
car sits for a while. After the engine 
is started, you have a momentary 
chatter before fresh oil is pumped 
up. The new maxi-oils tend to re- 
main inside the lifters long after 
thinner oils would have run down. 

But the main advantage is the ex- 
tra protection your engine gets when 
running hot, or when it’s on the 
verge of overheating. 

Summing it all up, Phillips’ Mc- 
Reynolds says: “Since its introduc- 
tion in the early '50s, the multi- 
viscosity oil has been recognized as 
a product that satisfies both summer 
and winter demands. As the public 
has taken to the highways with 
campers and trailers, the need for а” 
heavier-weight oil has increased." 

His competitors have reached the 
same conclusions. Shell's Bruce Bos- 
well adds: “There is no question that 
with the car mix we have today, and 
the way it is operated, we need a 
shear-stable multigrade oil. It is the 
only way we know to combine good 
starting in cold weather and ade- 
quate protection in high tempera- 
tures." us 
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Minto's New 


Inventor Wally Minto 
checks main 30-cu.-in. 
engine of Datsun II, lo- 
cated where most cars 
have transmission. En- 
gine needs no gears. 


MAIN DRIVE 
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“Freon Flyer’ 
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“Freon Flyer'' is powered by gyrotor 
engine, which has long been used as a 
pump. It works in reverse as an engine. 
Vehicle runs on an external-combustion 
Rankine cycle. The expanded fluorocar- 
bon is condensed and recirculated in a 
closed system (shown in drawing above) 
without ever being used up. Gyrotor en- 
gine (below) needs no transmission. 
Torque is changed by the lever on top. 


Datsun 11 rolls down 
test track almost silent- 
ly. It does not emit 
smoke, or pollution. 
Equipment below the 
chassis is there for the 
convenience ої engi- 
neers. Note the big 
grille, which covers the 
vehicle's condenser. 


This latest version of the steamless “steam” 
car has a gyrotor engine, no transmission 


By E. F. LINDSLEY 


les quiet and peaceful as the en- 
gineers roll out Datsun II, a pickup 
truck that is the latest of Wally 
Minto’s fluorocarbon steamless 
“steam cars.” 

Bruce Englund, Minto’s research 
chief, checks over the lines, valves, 
and instrument connections. When 
the boiler is fired up, there’s an al- 
most inaudible, muted rumble. That’s 
all. No smoke, heat, or perceptible 
exhaust. For convenience, the car is 
running on propane. Nearly any fuel 
would do. 

An engineer nudges open a valve. 
This is easier than hooking up the 
foot pedal for right now. Almost si- 
lently, the little truck rolls off, ac- 
celerating smoothly. 


You can hear a little noise—not 
loud. If you guess “condensers,” 
you're right. There are two big con- 
denser fans behind the “radiator” 
grille. Dubbed the “Freon Flyer” by 
the crew, Datsun II is running on an 
external-combustion engine; the ex- 
panded fluorocarbon must be con- 
densed and recirculated through the 
energy-producing heat cycle. 

Datsun II is running with a gy- 
rotor engine instead of screw rotors 
which were used in Datsun I [PS, 
Oct. ?70]. There's no roof-top con- 
denser, but it has a smaller gyrotor 
auxiliary engine to power the two 
AiResearch condenser blowers. Min- 
to says the basic car is much the 
same (as Datsun I); the engine is 
the difference. 

The gyrotor looks for all the world 
like a clumsily cut gear running bad- 


EXHAUST OUT 


ly mismeshed in an internal cavity 
with one tooth too many. It has 
been used for all sorts of pumping 
for years, but not many have tried 
to reverse it and make it spin by 
forcing an expanding medium 
through it. 

We watched the gyrotor engine 
operate, both on the test stand and 
in the car. The drum-shaped engine 
spins smoothly. Torque is changed 
by a single lever that controls the 
inlet port. No transmission is needed 
or used. When you stop the car, the 
engine stops turning. To reverse, you 
swing the control lever to alter the 
porting and the engine runs back- 
wards. 

Minto’s car has two engines. One, 
of only 30 cu. in., provides the main 
drive. Another, about half the size, 
drives the condenser fans. йз] 
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HEAT EXCHANGER 


VANE COMPRESSOR 


Progress report: 


New Rovac system is shown as it would be installed in 
а car. Air cycles through compressor and heat exchanger. 


Air Conditioning Without a 


We told you about this cheaper, smaller, 
maintenance-free device in 1970. Now it's 
ready to cool cars, planes, and trucks 


By E. F. LINDSLEY / PS Midwest Editor 


44 

І, won't work; violates all principles." So went some 
readers’ letters after our first report of Dr. Thomas 
Edwards' remarkable air chiller, which used neither 
Freon nor any of the complex gadgetry cluttering 
your present air-conditioned car. Then, Dr. Edwards 
was just completing his doctorate at Purdue Univer- 
sity. His hand-built rotary compressor, which gulped 
in 81-degree-F air and shoved it back out at four de- 
grees F, impressed us as having a great future. Now 
the same roto-cooler, named Rovac (Rotary Vane Air 
Cycle), is headed for the skies—and the highways. 
Here's what's happening: 

€ First user, J.B. Systems in Colorado, is testing 
Rovac in private planes, both as a heater free of 
exhaust-fume hazard and as an air conditioner. 

* Chrysler has a car and an engineer at Rovac's 
lab. The mock-up looks just as simple as predicted. 
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ө Truck refrigeration by Rovac is under test. It 
doesn't dry out food enroute. 

* The Air Force has contracted to test Rovac for 
cooling the cockpit in high-performance aircraft. 

* A second Air Force proposal aims at complete 
"thermal management" of the F-15. 

ө The Navy is testing Rovac for underwater use in : 
several devices. 

This is just a beginning. Anywhere instant low-cost 
warming or cooling is needed Rovac appears able to 
do the job. 

How Rovac works. In case you missed “It Cools 
Without Refrigerant" [PS, Dec. '70], the roto-cooler 
compressor is a vaned hub rotating within an ellipti- 
cal housing. Air is taken from the area to be cooled— 
your car's passenger compartment—compressed to 
about 30 psi and thereby heated to approximately 250 
degrees F. The discharge from the compressor passes 
to a basic Modine fin-and-tube heat exchanger with a 
blower fan. Here, the compressed air cools to near 
ambient temperature and returns to the opposite side 
of the compressor. At this point, the air gives back a 
large portion of the energy used to compress it origi- 
nally, plus energy recovered from the condensed mois- 
ture carried along. The result is air and ice crystals in 
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Rovac spouts zero-degree air and (visible) ice crystals. In 
car installations, ice would be trapped, cold air tempered. 


Inventor Edwards, left, and Chrysler engineer Jim Holtslag 
with car mock-up in Florida lab. Next step: long-term tests. 


Vanes just clear walls of compressor. Guide rollers (pro- 
jecting from vanes) run in cam groove in end plate, right. 


Refrigerant 


the zero-degree range leaving the output port of the 
compressor. 

That's it. Gone are high-pressure seals and pipes, 
receiver tanks, expansion valves, Freon, and all the 
other touchy and expensive gimmicks used with or- 
dinary refrigeration. Nothing to leak, stick, or hang up. 

What are the bugs? Well, ice crystals were a prob- 
lem, but Bendix Filter Division came up with a 
simple tubular filter that catches the ice in the dis- 
charge ducts of the car so you never see it. For food 
and meat refrigeration, the moisture could be a boon. 
Conventional cooler rigs dry out meat. With a Rovac 
cooler, the meat retains its natural moisture. 

Another problem may be noise. Spin a Rovac com- 
pressor with your fingers and it makes little burbling 
sounds. At high speeds, unfettered, it could howl like 
an air wrench. But so could most compressors. Tom 
Edwards and Chrysler are confident they can solve the 
problem. Right now, Wiremold Corp. is providing 
some insulated flexible ducts that may be the answer. 

When I first saw the roto-cooler, I felt the 250-degree 
air going to the heat exchanger could be a great wind- 
shield defroster for those of us who need heat more 
often than cooling. Unlike Freon systems that take 
several minutes to start cooling, and engine water jack- 


Aircraft unit shows ice crystals in transparent discharge- 
duct connection. Rovac also seems right for space, underwater. 


ets that take forever to start defrosting on a winter 
morning, Rovac goes to work in seconds. This concept 
has been used in the car installation, and for airplane 
heating it's a natural. For in-flight heat, Rovac can warm 
the cockpit without messing with dangerous exhaust- 
system heaters. 

Eliminating friction. If you'd looked at the first 
Rovac compressor you'd probably have wondered, as 
I did, if there really wasn't some need for lubricating 
the vanes where they contacted the ellipse walls. Ob- 
viously, since you're using the same air in and out, 
oil wouldn't be welcome. Dr. Edwards originally used 
a low-friction material, running dry, and it worked 
just fine. But we like his new concept better. Each vane 
moves in and out of a slot. Its ride is controlled by 
an individual protruding roller, which travels in a cam 
groove in the compressor end plate. With this technique, 
the vanes run a few thousandths of an inch clear of 
the wall surface. 

Aside from being quick and able to both heat and 
cool, Rovac has some other pluses: 

© Lower cost. The simple compressor and lack of 
seals could cut a healthy chunk from your car's A/C 
cost. On big truck reefers the saving is massive. 

© Lower power demand. Much of the compressor 
energy is recovered and the friction of high-pressure 
pumps, seals, and restrictive passages is eliminated. 

€ Reduced weight and size. Low pressure makes the 
heavy-duty compressor unneeded; the weight of refrig- 
erant, storage tank, and valves is not involved. ШШ] 
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How They're Solving Our 
Breeder Reactor's Weird 


Designing tomorrow's atomic-power plant looks like 
an engineering nightmare—but it's probably the answer to 
abundant electricity for you in coming decades 


By ALDEN P. ARMAGNAC 


Rouna, fat, and 260 feet high, a 
towering domed building will rise 
from a cluster of structures beside 
the Clinch River near Oak Ridge, 
Tenn. It will hold America’s first 
large-scale breeder reactor—prototype 
of the atomic reactor of tomorrow, 
and the heart of our Liquid-Metal 
Fast-Breeder Reactor Demonstration 
Plant No. 1. 

Construction of the radical $700- 
million power station is due to be- 
gin in the fall of 1974. By 1980, if 
all goes well, the plant should be 
feeding some 400,000 kilowatts of 
electricity into the power lines of the 
Tennessee Valley Authority. 

The breeder is the atomic wonder 
that creates more fuel than it con- 
sumes—at the same time it’s generat- 
ing power. It has the highest priority 
in the country’s energy program, be- 
cause it looks like a “must” to help 
meet the nation’s skyrocketing de- 
mand for electric power. 

Promising future big-scale sources 
of energy—fusion, solar, geothermal, 
tidal power—won’t be along soon 
enough to help in decades immedi- 
ately ahead, the Office of Science and 
Technology tells Congress. Atomic 
plants’ power from fission will sup- 
ply a whopping 60 percent of our 
electricity by this century's end, the 
Atomic Energy Commission fore- 
casts. With reactors of current type, 
it ominously adds, they'd use up our 
uranium fuel in 30 years. 

Saving uranium. Today's atomic 
reactors can extract only two per- 
cent of the energy stored in uranium 
from a mine. Breeder reactors will 
harness the major part. They'll make 
our uranium last for centuries, the 
AEC says. 

The Clinch River demonstration 
plant aims to prove its designers 
have triumphed over weird problems 
that have bedeviled earlier breeders 
and sometimes wrecked them. 

The coming demonstration plant 
will set our future reactors' style: 

Sealed inside a 48-foot-tall cylin- 

Continued 
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Editor's note: As this goes to 
press, a ruling by a federal 
court in Washington halts 
fast-breeder construction, 
pending study of the long-term 
environmental effects of the 
1000 or so such plants fore- 
seen in the future. PS will 
report further developments. 


FUEL- 
SERVICE 
BUILDING 


Two kinds of uranium 


The breeder concept grows out of the 
fact that natural uranium is a mixture 
of two uranium isotopes. They look just 
alike—from ore to silvery metal—but 
differ slightly in weight, and enormous- 
ly in atomic behavior: 

@ U-235, the rare variety, serves 
present-day reactors for fuel. It is the 
only natural fissionable material. Ura- 
nium from a mine contains only 0.7 
percent of it, one part in 140. 

€ U-238, the abundant variety, 
makes up 99.3 percent of natural ur- 
anium—but is not fissionable, Today's 
reactors cannot use it for fuel, aside 
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from a little U-238 that their neutrons 
convert into fissionable plutonium. Some 
of this plutonium thereupon chain-re- 
acts, and contributes about one-third of 
the reactor's total heat output. Remain- 
ing plutonium is recovered later from 
the spent fuel rods. In all, reactors cur- 
rently harness only about two percent of 
the total energy in natural uranium. 

An atomic reactor can run on nature's 
lean uranium-fuel mixture—but it takes 
a bulky design. Usually, power reactors’ 
uranium fuel is “enriched” by adding 
artificially separated U-235, typically to 
make up three to four percent. (Enrich- 
ment soars to about 90 percent of U- 
235 for ship reactors designed to fit in 
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cramped space, according to the AEC. 


Left-over U-238, called “depleted” 
uranium, has awaited the advent of the 
breeder to use its untapped energy, by 
turning it into plutonium fuel. Not all 
the energy in natural uranium can ever 
be retrieved, because of unavoidable 
losses in processing. But experts see a 
good prospect of recovering the major 
part, possibly 60 percent or more. 

Plutonium recovered from today's re- 
actors can provide a breeder's initial 
fuel. Then it makes its own. 

So far, plutonium-fueled A-plants 
have been few but successful. Out- 
standing example: an experimental 
3250-kw one at Saxton, Pa. 
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First big-scale 
U.S. breeder plant 


Tennessee A-power sta- 
tion and its breeder reac- 
tor will look like this, sub- 
ject to possible revision of 
details. Preliminary draw- 
ings are by Westinghouse, 
chosen to build the re- 
actor. Construction of 
$700-million plant is due 
to begin in fall of 1974. 
Manned by up to 100, it 
is expected to be generat- 
ing some 400,000 kilo- 
watts by 1980. 


PLUTONIUM 
FUEL 


Key parts of the breeder 
reactor, not outwardly distin- 
guishable are arranged as seen 
above. Plutonium core runs the 
reactor. Blanket of depleted 
uranium (U-238), surrounding 
core's sides and ends, is 
turned into more plutonium. 


Control rods. Refueling 
machine 
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Pencil-eraser-sized fuel p 5 for breeder con- 
tain plutonium oxide, mixed with uranium oxide so 
that some breeding will also occur in fuel pins. 
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He's dressed to fight a sodium fire— 
a hazard of using liquid sodium as breed- 
er's coolant. Leaking sodium ignites on 
exposure to air or water, emitting dense 
irritating fumes. Unprotected skin risks 
severe burns from fiery material. 


“Ultrasonic TV” may solve problem of 
liquid sodium hiding submerged objects. 
Image of 1Y12-inch-diameter disks under 
sodium, made by scanning them with 
sound waves, is almost as clear as upper 
photo of the disks in air. 
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The breeder poses a bundle of headaches, but it 


der of massive steel at the center of 
the Reactor Building is the drum- 
shaped reactor. For its record power 
output from a U.S. breeder, its small 
size surprises you. Enough kilowatts 
for a city come from the raging heat 
of a core only six feet in diameter 
and three feet high. 

For the chain-reacting fuel, man- 
made plutonium replaces the urani- 
um that most atomic reactors use 
today. Sheaves of shiny stainless- 
steel tubes—so slim they're called 
fuel "pins" instead of rods—hold 
Stacks of fuel pellets about the size 
of a lead-pencil eraser. They contain 
plutonium oxide, heat-resistant 
enough to glow safely with red heat. 

Uranium “blanket.” Hallmark 
of a breeder, and the reactor's out- 
standing novelty, is a “blanket” of 
uranium (also in  stainless-steel 
tubes) surrounding the core. This is 
where the miracle of uranium breed- 
ing principally takes place. 

The uranium in the blanket is U- 
238—the abundant  non-fissionable 
component of natural uranium (see 
box, preceding pages), which reac- 
tors cannot use directly for fuel. Ex- 
cess neutrons—speeding particles like 
the ones that trigger the chain reac- 
tion in the core—bombard the blan- 
ket. They turn the U-238 into plu- 
tonium, which is fissionable, and will 
later be recovered and used for reac- 
tor fuel. 

For good measure, some breeding 
occurs in the fuel pins, too, where 
U-238 is mixed with the plutonium 
fuel for this purpose. (The pins actu- 
ally hold more U-238 than plutoni- 
um, but it's the plutonium alone that 
"drives" the reactor.) 

To carry off the reactor's intense 
heat and harness it, liquefied sodi- 
um metal will completely submerge 
the reactor and circulate among its 
fuel pins. The metallic liquid, called 
the "coolant," will be pumped into 
the reactor vessel at 750 degrees F 
and out at 1000 degrees F. 

A heat exchanger transfers the 
heat to a separate stream of sodium 
—free of radioactivity, not having 
passed through the reactor—which 
delivers it to steam generators (boil- 
ers) in an adjacent building. Their 
high-temperature steam (900 degrees 
F) drives turbines and an electric 
generator in a building beyond. 

A 100-man plant. Initially, the 
demonstration plant may be manned 
by as many as 100 people. Besides 
supervising personnel, this will in- 
clude 30 to 35 operators, working in 
five shifts; an equal number of main- 
tenance men; and a technical group 
of about 20, responsible for monitor- 
ing, reporting problems, and gauging 


the plant's performance. The staff is 
expected to dwindle in later years' 
routine operation. 

A second breeder demonstration- 
plant project may get under way in 
1975. Details are still to come. 

Compared with atomic-power sta- 
tions in operation, Demonstration 
Plant No. 1 will be just about mid- 
dling in power. But success of the 
first one or two stations would lead 
to really sizable breeder installations, 
of 800,000 to 1,000,000 kilowatts, in 
the 1980s. 

Not only will breeders avert the 
exhaustion of atomic fuel; their ener- 
gy will be the cleanest of all. They 
can outdo even other A-plants on 
that score. They'll reduce “thermal 
pollution" from waste heat, because 
of more-efficient turbine operation at 
their higher steam temperature. 
Atomic waste (about the same 
amount) must still go to a safe dis- 
posal site, but none will reach the 
environment—the breeder eliminates 
need for even the extremely limited 
"controlled releases" of radioactive 
materials now permitted to the air 
and streams from A-power plants. 

But our experience to date with 
breeders warns of difficulties in mak- 
ing the dream come true: 

Past misadventures. Our little 
Experimental Breeder Reactor No. 1 
in Idaho began well-and came to 
grief. It produced the world's first 
electricity from nuclear power in 
1951 (it could yield 200 kw), and 
showed breeding was feasible in 
1953. But in 1955 it became our first 
runaway reactor—going out of con- 
trol and fusing and wrecking its core. 
In fairness, the accident happened 
during an experiment known to be 
risky. No one was harmed. i 

A 20,000-kw successor at the same 
site, Experimental Breeder Reactor 
No. 2, has been hailed as highly 
successful. But in 1968 a sodium fire 
—a peculiar hazard of "fast" breed- 
ers, to which we'll return—did 
enough damage to shut it down for 
13 days of repairs. 

Our biggest breeder so far, and 
first commercial plant, was the ill- 
fated 60,000-kw Enrico Fermi sta- 
tion at Lagoona Beach, Mich. It 
went into operation in 1963 but had 
reached only a third of its intended 
power by 1966, when a freak acci- 
dent put it out of business for four 
years. A  zirconium-metal fitting 
broke loose, inside the reactor, and 
clogged a liquid-sodium duct; the 
core overheated and melted down. 
Again, no one was hurt. 

Finally the Fermi reactor was re- 
paired. It briefly attained a 61,000- 
kw world record for a breeder's pow- 


offers rich rewards 


er output in 1970. But by last year's 
end, it had bred no new fuel, and 
produced only intermittent power. 
Its discouraged sponsors prepared to 
close it down for good. Bluntly, Rep. 
Craig Hosmer of Congress’ Joint 
Committee on Atomic Energy 
summed up its story: “It has been a 
real pain in the neck.” 

Now the designers of the 400,000- 
kw Oak Ridge plant seek to jump 
successfully to a breeder more than 
six times as large as the Fermi sta- 
tion. Some of the materials they 
must contend with are enough to 
make their project look like an engi- 
neering nightmare: 

Steel that swells. Built like a 
fine watch, the breeder’s core is to 
be a thing of precision craftsman- 
ship—its  stainless-steel-clad fuel 
pins assembled into close-fitting bun- 
dles with exacting tolerances. So it 
was a shocker to discover unexpect- 
edly, just within the last few years, 
that stainless steel would swell un- 
der the intense neutron bombard- 
ment in the core. After years of oper- 
ation, the metal could increase in 
volume a phenomenal 10 to 15 per- 
cent, AEC scientists estimated. What 
that could do to a precision fit was 
cause for consternation. 

Now the trouble has been traced 
to bubble-like *voids" produced by 
neutrons in stainless steel. Experi- 
menters have mounted a two-pronged 
attack on the problem: substituting 
modified stainless steels, less subject 
to swelling; and devising new core 
designs that accommodate it. Reports 
the AEC: "Significant progress has 
been made." 

At room temperature sodium is a 
lustrous silvery metal, soft but solid. 


for the breeder plant be- 

g shape. Slim fuel "'pins," left, 

are inserted to complete a hexagonal fuel 
assembly at Hanford, Wash., atomic cen- 
ter. They hold the fuel pellets pictured on 


It melts at 210 degrees F, just below 
the boiling point of water. There’d 
have to be mighty good reasons to 
use liquefied sodium metal for the 
breeder's coolant—and there are. 

Its high boiling point (1620 de- 
grees F) enables it to carry heat at 
high temperature without being 
pressurized—and so produce steam 
hot enough for high-efficiency tur- 
bines. It has extremely desirable 
atomic properties; fast neutrons and 
sodium go together, we'll see, like 
ham and eggs. Finally, it’s such an 
effective coolant that its natural cir- 
culation would provide emergency 
core cooling in case there should be 
a pump failure. 

But for these virtues of sodium, 
probably few engineers would dream 
of putting up with a material so ob- 
noxious in other, spectacular ways: 

Fiery brew. Let sodium meet air 
and it takes fire, spontaneously. Wa- 
ter ignites it, too. A sodium fire 
emits dense, irritating fumes, and 


can inflict nasty skin burns. 


The Tennessee breeder will hold 
240 tons of the liquid metal, just in 
the primary system where it circu- 
lates between the reactor and the 
heat exchanger. Says the AEC in a 
prize understatement, “Precautions 
must be taken to prevent exposure of 
sodium to air and water.” And that’s 
exactly how the designers of the 
breeder will seek to tame it. 

To prevent a conflagration in the 
reactor vessel, air will be excluded 


This much uranium, a cube of roughly one-inch size, 
would supply a six-room home with electricity and heat 
for 1000 years, if all its energy were extracted. To- 
day's atomic reactors are able to recover only a tiny 
fraction. A breeder will harness the major part. 


a preceding page. Object resembling a 
big gun barrel, right, is an experimental 
type of steam-generator unit for making 
steam to drive the turbines of the breed- 
er demonstration plant. 


by filling the space above the sodi- 
um with an inert gas, argon or heli- 
um. A similar plan guards against 
fires from leaking sodium. (“Some 
leaks may occur," the AEC frankly 
concedes, despite highest-quality 
construction standards.) Sodium 
pipelines and vessels will be in cells 
filled with inert gas; cuplike con- 
tainers around vessels will keep a 
“sodium spill” from spreading; and 
leak detectors will automatically 
shut off a leaking sodium line. 

The vanishing reactor. Liquid 
sodium, like quicksilver, is opaque. 
A reactor dunked in sodium disap- 


pears from  sight—a troublesome 
handicap when you want to tend or 
repair it. 


Ultrasonic TV may be the answer 
to that one. At the AEC’s Hanford 
laboratory near Richland, Wash., a 
system has been devised to form im- 
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Austin Allegro with Hydragas suspen- 
sion is front-wheel-drive car with trans- 
versely installed four-cylinder engine. 


Jet-Smooth Ride 


for New Small Austin 


І: you've driven—or ridden in— 
such cars as the Austin America, 
MG 1100, Citroén DS, Mercedes 300 
SEL or 600, then you know the dif- 
ference between metal springs and 
advanced suspension systems using 
pneumatic or hydraulic springing. 

These latter give you a smoother 
ride, with lower ride frequencies. 
There’s no bottoming, and very re- 
stricted pitch and roll motions. 
What’s more, the systems are self- 
leveling and retain the same ride 
rates regardless of load. That’s be- 
cause automatic level control keeps 
extra loads from using up the verti- 
cal spring travel. 

Now Austin, which pioneered Hy- 
drolastic fluid-and-rubber springs 11 
years ago, has produced the Hydra- 
gas system, and made it standard on 
the new Allegro family car. Hydra- 
gas is a development of Hydrolastic, 
with pressurized nitrogen gas taking 
the place of the hydraulically com- 
pressed rubber elements. 

This eliminates rubber creep and 
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sag with aging and use, and gives 
better front/rear interaction, since 
the connecting fluid lines tap off the 
lower chambers below the damper 
valves. It costs less to make, not 
more, since the bonded rubber was 
very expensive. The Hydragas units 
are sealed for life and require no 
maintenance. 

Integral shock absorbers. When 
a wheel hits a bump, a pushrod 
linked to the suspension arm raises 
a tapered piston that works against 
the base of the lower chamber. This 
action forces the fluid against the 
separator diaphragm in the upper 
chamber, which compresses the gas 
to cushion the shock. Fluid passage 
Írom the lower to the upper cham- 
ber is via a damping valve with 
small holes covered by rubber flaps. 
This is the integral shock absorber— 
a beautifully simple concept, with 
no sliding seals and thus no friction 
or wear. Similar flaps under the 
valve handle rebound. 

How about roll stiffness? Mercedes 


All wheels have independent suspension, and each wheel 
has a Hydragas unit. Front and rear units on each side are con- 
nected. A gas-pressurized water/alcohol fluid supports the car 
weight to provide springing and damping. In pitch motions, 
fluid flows from front to rear with no change in pressure, so 
damper valves remain closed, and gas springs are not engaged. 
In bounce motions, there is no fluid flow, and both gas springs 
operate. Ride height is permanently fixed regardless of load. 


By DAVID SCOTT 
PS European Editor 


and Citroén rely on hefty steel sta- 
bilizer bars to keep the cars on an 
even keel during cornering. The Hy- 
dragas system provides automatic 
roll resistance. A hard cornering sit- 
uation corresponds to a one-sided 
bounce. That means there is no fluid 
flow between front and rear. Fluid 
pressure rises in both outside spring 
units, which then stiffen and restrict 
lean without the use of mechanical 
stabilizers. 

A soft ride is usually at odds with 
handling precision (in cars with 
metal springs). In the Allegro, both 
ride comfort and handling precision 
are assured by linking the front and 
rear Hydragas units on each side to- 
gether. 

Fast action. When one front 
wheel hits a bump, fluid is pumped 
from front to rear, and flows up 
through the bump valves at both 
front and rear. The two gas springs 
are momentarily compressed—and 
this happens before the rear wheel 
has even hit the bump! 


INTERCONNECTION 
PIPE 


Hydragas unit is a nitrogen-filled spher- 
ical chamber welded to the top end of a 
fluid-filled displacer chamber. A dia- 
phragm separates the gas from the fluid. 
A damper valve controls fluid flow both 
ways between upper and lower chambers. 
The gas is pressured at 250 psi; the fluid 
at curb weight is 330 psi. 


Pitching movement is induced 
when both front wheels hit a bump 
and the rear wheels are in a rut or a 
hollow. But the Allegro is pitch-free. 
Fluid in the front-spring units is dis- 
placed to the rear units without the 
valves opening to permit fluid flow 
to the upper chambers in front—or 
from the upper to the lower chambers 
in the rear suspension. 

As a result, there is no deflection 
of the gas springs. What happens to 
the car? As the front end is lifted, 
the tail end also rises, keeping the 
body straight and level. 

Sports-car handling. All in all, 
its a marvelous suspension system. 
You get all the softness you need to 
soak up bumps and dissipate the 
shock loads before they reach the 
passenger compartment. At the same 
time, you get all the stiffness you 
need to keep the car flat on curves. 
With front-wheel drive, the car has 
excellent directional stability and 
rapid steering response, as well as 
first-rate traction on slippery roads. 

This is a restful car in normal 
driving, with sports-car handling 
characteristics, giving you a wide 
safety margin for evasive action in a 
traffic emergency. The 152-inch-long 
Allegro is produced in 12 models that 
include four engines, six equipment 
and trim specifications, and two- and 
four-door bodies. Hs 


PERSONAL-USE REPORT 
ОМ-1: Littlest 


Full-Size SLR 
Around 


Little OM-1 (at left in photo) is 35 per- 
cent lighter, 35 percent smaller in vol- 
ume, than average 35mm SLR. 


All 35mm cameras used to be 
called “miniature,” and they really 
were, in body size as well as in film 
size. But look at today's feature-fat 
single-lens-reflex models. At an aver- 
age of 36 ounces, they're a pain in 
the neck strap. 

Lately, I’ve been doing a lot of 
picture-taking with an impressive 
new SLR-the Olympus OM-1— 
that's sort of a throwback in size. 
In fact, the OM-1 is the smallest and 
lightest full-frame 35mm SLR ever 
made: 5 3/8 by 3 1/4 by 3 1/8 inch- 
es, and just under 1 1/2 pounds with 
standard 50mm f/1.8 lens. 

The savings in size and weight 
were achieved through ingenious en- 
gineering, not by simply making ev- 
erything smaller. Actually, some 
parts are larger than usual—notably 
the oversize mirror that minimizes 
vignetting with long telephoto lenses. 

The OM-1’s designers have cut 
down on noise and vibration, too. 
New mirror and shutter structures, 
with shock absorbers on all moving 
parts, make this the quietest, most 
shock-free 35mm SLR yet. 


VIEWFINDER 
EYEPIECE 


EXPOSURE 


FILM-ADVANCE 
TENA METER 


FILM-SPEED: 
DIAL 


SHUTTER 
RELEASE 

EXPOSURE: 

COUNTER 
MIRROR 
LOCK-UP- 
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(EXPOSED 
FILM CHAMBER) 


(BATTERY- 


COMPARTMENT) SELF-TIMER 


HOT-SHOE CdS CELL 
(ON EACH SIDE 


М ОР EYEPIECE) = 
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Handling is comfortable, with left hand 
on speed and aperture rings, right on 
shutter release and film-advance lever. 


The focal-plane shutter is the well- 
tried, horizontally moving cloth-cur- 
tain type, improved with four ball- 
bearing trains and a new lightweight 
curtain drum. 

The OM-1's wide-angle viewfinder 
is the biggest and brightest I’ve ever 
looked into. Interchangeable focus- 
ing screens slide in and out under 
the fixed pentaprism. 

Exposure control is the match- 
needle type, with center-weighted, 
full-aperture readings through the 
lens. There’s a CdS cell on each side 
of the eyepiece. 

The OM-1 is a system camera 
adapted to every kind of photogra- 
phy by over 280 accessories, among 
them the world’s smallest and light- 
est motor drive. A range of 38 Zuiko 
lenses, from 8mm fisheye to 1000- 
mm super-telephoto, is available. 
Prices start at about $350, with the 
50mm f/1.8 lens. 

While other manufacturers were 
busy automating their SLRs, Olym- 
pus was making its camera smaller, 
lighter, and quieter. To me, that's 
more important.—Paul Wahl 
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Flywheel transaxle—that's what Lockheed calls its combi- 
nation transmission-flywheel-differential. It would be located in 
the same spot that is now occupied by the differential in a 
conventional rear-wheel-driven car. The cutaway drawing 


above shows how the major components of the transaxle would 
be placed. Computer studies have shown that the flywheel and 
the special transmission could also be placed directly behind 
the engine—replacing the conventional gearbox. 


Hybrid Car: Part-Time Engine + 
Part-Time Flywheel = 


After months of computer studies and 
flywheel tests, Lockheed is ready to 
go ahead and build a prototype 


By E. F. LINDSLEY 
ILLUSTRATIONS BY HANK TOMKALSKI 


LES asking your friends how many horsepower you 
need to push a big American sedan down a level road 
at 60 mph. You'H probably get answers ranging from 
100 to 250 hp, or more. Actually, all it takes is about 
40 hp. The rest is reserve—for acceleration, hill climb- 
ing, and passing. To this, add five hp for accessories 
and air conditioning. 

Why, then, lug around a 250-hp engine, running 
inefficiently most of the time, when what you're really 
after is a reserve of instantly available energy on tap 
when you need it? And, what about all the power you 
waste when you brake? If there were some way to 
recover it and feed it back into a reserve-power storage 
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system, you'd have these problems licked and you could: 
€ Use a much smaller engine. 

€ Tune the engine for steady-state, cleanest running, 
eliminating emission-producing engine acceleration 
and deceleration. 

© Stop the engine intermittently and use reserve 
power for short hauls. 

ө Feed back braking energy to recharge the reserve. 

* Save fuel now wasted. 

These were the goals of the Lockheed Missiles and 
Space team a few years ago when they began a study 
of hybrid power for the Environmental Protection 
Agency. In the beginning, no one knew for sure just 
how much energy you'd have to store; what was the 
best way to store it; or once stored, how to deliver it 
on demand and recover it on slow-down. 

The fast-whirling wheel. After exhaustive analysis 
and computer studies of storage systems including com- 
pressed gas, springs, hydraulics, fuel cells, lead-acid 
batteries, and rubber bands, flywheels came up a win- 
ner. Not only is a modern, sophisticated flywheel ca- 
pable of storing the highest energy densities per pound 
(25 watt-hours), but the fast-whirling wheel also has 
a major advantage over batteries-no maintenance and 


FLYWHEEL 
TRANSAXLE 


Placement of the transaxle in the rear means that a 
transmission hump is no longer necessary. The drive-shaft tun- 
nel would be substantially reduced in size, and the car's 
weight distribution would be slightly improved. Independent 
rear suspension would be required, in place of Detroit's con- 
ventional solid axle. The smaller engine needed to power the 
hybrid car and elimination of the transmission up front would 
allow more crumple space to absorb a head-on impact. 


Placed in high-speed spin chamber, the flywheel at 
right was intentionally oversped to destruction. Test was 
made to determine glass-wound steel housing's effective- 
ness in containing the wheel. The housing worked. 


You're looking at the steel flywheel, above. It has been 
thoroughly tested and will spin safely at 24,000 rpm. That's 
12,000 rpm less than the speed at which it will break apart. 
Wheel was X-rayed for flaws before subjected to tests. 


Full-Time Transportation 


almost unlimited life cycles. For example, deep dis- 
charge lead-acid cells, in addition to being a tricky 
bother to maintain, might have only a 150-cycle life. 
'The simple and maintenance-free flywheel could easily 
endure 10-million speedups and slowdowns. 

Although city buses, postal vans, and special com- 
muter cars are among the feasible candidates for hy- 
brid flywheel power, Lockheed engineers felt the great- 
est engineering challenge was to crossbreed a flywheel 
and engine in a 5000-pound family car with A/C and 
full accessories. As starters, the design called for: 

€ 80-mph continuous cruise capability 

€ Zero to 80 mph in 16 seconds 

ә No significant change in driver “feel” 

€ No special maintenance skills, tools, or training 
to make or service the vehicle 

© Costs and techniques within current manufacturing 
capabilities. 

The last two items tended to weed out exotic engine 
designs, such as external-combustion approaches, even 
though they might work as well, or better, than any- 
thing else. Lockheed wanted to hang on to the Detroit- 
iron approach. This left the diesel and the gasoline 
engines, and, of the two, the gasoline engine seemed to 


Lockheed engineers to hold out the best possibilities. 

Backup for 100 horses. Again, after various trade- 
offs on the drawing board and much computer work, 
it turned out that a 100-hp engine, backed up by a 
flywheel storing 16 kw-hr, would transport you, your 
family, and your luggage along the highway. When you 
hit the brakes to get back in line, after passing a car, 
the braking energy would rewind the flywheel to help 
you past the next vehicle. 

By now you're undoubtedly asking, does a hybrid- 
flywheel automobile actually exist? The answer is no. 
The Lockheed engineers have completed their analysis 
and computer studies and are convinced that building 
the hybrid-flywheel car is feasible. Right now they're 
waiting for funds to begin building prototypes. If the 
funds became available tomorrow, they say they could 
build three to five fully operational prototypes within 
18 months. 

But if the car doesn't exist yet, the flywheel does. 
If you have visions of a wheel as big as a steamship 
stabilizer, forget it. Lockheed's well-tested and proven 
steel wheel is 20.5 inches in diameter and resembles an 


over-size track-meet discus. 
Continued on page 125] 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


For big logs: the biggest U.S. helicopter 


Up to 20,000 pounds of logs at a clip can be whirled into the 
air by this Sikorsky Sky Crane—biggest helicopter built in the 
U.S. Owned by Evergreen Helicopters, Inc., an aircraft charter 
firm, the big copter makes it possible to lift logs from the 
cutting site in Oregon’s Willamette National Forest to a central 
truck pickup point, without need for access roads and heavy 
ground equipment that can damage soil, streams, and young 
trees. The Sikorsky S 64E costs $1.8 million. 


Clip-on cooler 

Now you don't have to wait to 
reach the 19th hole for re- 
freshment. Stac-A-Pak holds 
six 12-ounce cans and keeps 
them cold for hours, says the 
maker. It fastens to either 

a golf bag or cart. It sells for 
$9.95. Waukegan Outdoor 
Products, 4419 Grand Ave., 
Gurnee, Ill. 60031. 


Six-eye 'scope 

Six six-foot mirrors around a 
central core will provide a 
light-gathering power equiv- 
alent to a 176-inch telescope, 
to make this 'scope the world's 
third largest when it's com- 
pleted in 1976. It will be in- 
stalled atop 8500-foot Mount 
Hopkins in Arizona. 
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Dual-Wankel coupe 
A pair of Wankels in tandem 
power the Swiss Sbarro coupe. 
Transversely mounted back-to- 
back ahead of the rear axle, 
the two twin-rotor units from 
NSU's Ro80 drive through a 
five-speed gearbox sandwiched 
between them. Zero to 60 mph 
takes seven seconds. Top 
speed nudges 140. 


== 


PG bus 


Inly 17 feet long, this Austrian 
us has a two-cylinder LPG- 
jeled engine next to the 
river. Its pollution-free power 
nit drives the front wheels, 
aking possible a flat floor 
ehind. The bus carries 20 
assengers (10 seated, 10 
tanding). It's designed for 
ity use. 


ittle squirt 
hower or wash dishes on 
oat or campsite . . . water 
owers or bourbon at home— 
all possible with the Aqua- 
et, a three-gallon rubberized 
ag that holds water under 
ressure and squirts it 

rom a six-foot hose. Inter- 
'ommerce, Box 152, Somer- 
ille, N.J. 08876. $19.95. 


Radiation guard 


That petal-like arrangement 
near this woman's right hand 
is a lead iris diaphragm. It's 
part of a device developed by 
Machlett Laboratories, Stam- 
ford, Conn., to confine X-ray 
radiation to the portion of the 
body being studied 


Foam suit 

Fire or heat a hazard in your 
work? When triggered, a high- 
expansion foam fills the space 
between the wearer of this 
suit and his coveralls, forcing 
out the oxygen needed for 
combustion, and providing an 
insulating barrier. ILC, 350 
Pear St., Dover, Del. 19901. 


Intruder detector 


Lay this closed- -circ it chain 
under the carpet- s only Ye- 
inch thick. Step on it, and an 
alarm sounds. It's made of 
steel links separated by plastic 
insulating disks and joined by 
rivets. Pressure breaks the cir- 
cuit. P.P. Engineering, 12 
Kingscote Hill, Gossops Green, 
Crawley, Sussex RH11 8QA, 
England is the maker. 
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Pedal power 


You crop the grass and get 
your exercise at the same time 
with this three-wheeled lawn 
mower. Michael Shakespear. 
an MIT student, designed the 
pedal-powered machine as a 
senior thesis project. It's simi- 
lar to other riding mowers— 
except for the power source 


\NhaiszNew 


For giant tankers: a parking meter 
How do you safely dock a giant oil tanker more than a fifth 
of a mile long and weighing a quarter-million tons? The 
Ships Radio Service of Schiedam, Netherlands, does it with a 
“parking meter.” Sonic transmitters opposite the bow and 
stern of the ship shoot underwater pings of ultrasonic waves 
at the incoming ship and then measure the time it takes for 
the sound to bounce off and return. The ship's pilot reads 

the distances of bow and stern from the dock, and the speed 
of approach of each end of the ship, on a dockside indicator 
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Air-cushion plane 

For unmanned operations in 
combat areas, the U.S. Air 
Force may use this Australian 
Jindivik target aircraft with a 
U.S.-designed air-cushion 
landing system. Compressed 
air from the engine bleeds 
through thousands of tiny 
holes in the bottom of the 
doughnut to let the pilotiess 
craft set down gently 


Gravity power 

Gravity drops the slides into 
projection position in this nev 
Keystone projector, made to 
take either Keystone or Kodali 
Carousel horizontal round 
trays. Other features: The trai 
can be removed with power О 
or off; the lamp ejects from ав 
side door; cord stores on the: 
side, too, Prices: $115-$180, 
depending on model 


Wankel copter 


Now they're trying a rotary еє 
gine in a rotary-wing craft. 
The engine is Curtiss-Wright": 
workhorse RC2-60. The copte: 
is an Army trainer. Purpose oc 
the tests (by Hughes Helicop« 
ters): Check response charac: 
teristics and vibration levels, , 
and compare it with recipro- 
cating and turbine engines. 
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IN BOATING 


Sea-going fridge 

All the conveniences of your 
home refrigerator are built in- 
to this General Thermetics six- 
cu.-ft. job: pushbutton defrost- 
ing, freezer compartment (with 
space for nine ice trays), two 
crisper compartments, and in- 
door storage. It comes in wal- 
nut or white-enamel finish, 110 
VAC ($210) or 12 VDC 
($270). 


Heavy-duty winch 
Big trailered boats—that's 
what the DLE-7000 heavy- 
duty winch is designed for. It 
handles up to 314 tons of 
yacht with a 12-volt motor 
geared for forward, reverse, 
and neutral. A special remote 
lanyard lets you operate the 
winch from 25 feet away. Dut 
ton-Lainson Co., Hastings, 
Nebr. 68901. $165.65. 


Heat reader 


Engine running hot? Chris- 
Craft's new electronic ther- 
mometer lets you monitor three 
different temperature zones on 
your boat at the touch of a 
button. It comes in two temp- 
erature ranges (-22 to 122 or 
32 to 212) with three probes. 
From Chris-Craft, 2001 Detroit 
Rd., Algonac, Mich. 48001. 


Sail kit 

Convert your boat into a day- 
sailer? Yes, with this 36-pound 
kit. It offers 55 square feet of 
sail to ease you along in the 
summer breeze. Included are 
mast, boom, bowsprit, lee- 
boards, main and jib, and kick- 
up rudder. The kit works even 
on double-ended canoes (left). 
Michi-Craft Corp., 19995 19- 
Mile Rd., Big Rapids, Mich. 


Bass boat 

Apollo's the name of this new- 
est entry in the bass-boat 
boom. The 12-foot, semi-vee 
hull features a live-bait well, 
bow eye, and stern handles. 
Hull color is either blue or 
gold; interior is white. She 
weighs only 175 pounds but 
takes a 15-hp motor. Maker: 
Rich Line Mfg. Co., Box 591, 
Lebanon, Mo. 65536. 


Unclutterer 

No deck clutter—the Sto-Line 
stows up to 100 feet of 3%- 
inch docking, anchor, or ski 
lines in a compact 1034-by- 
314-inch space. Sto-line floats, 
too, because it's made of Sty- 
rene. Price: $5.85 from House 
of KayPhil, Box 5086, Hunts- 
ville, Ala. 35805. 


Self-wringer 

You don't need a bucket to 
swab down the deck with this 
self-wring mop. A sleeve-like 
bag with a sliding collar on 
the handle lets you wring it 
out overboard. When the yarn 
head has soaked up water, it's 
withdrawn in the bag, 
squeezed dry with a twist. Bur- 
gee Line, 16 Blackfriars La., 
London EC4B 4AE, England. 


Fishtail fin 


Here's a new-old system of 
hand propulsion: Powr-Oar, a 
fin that swivels back and forth 
on the stern of your boat. You 
can sneak up on fish or “‘pow- 
er” home when the wind dies. 
Weight: three pounds. Cost: 
$32.95 from Moderncraft, 
1306 W. Glenoakes Blvd., 
Glendale, Calif. 91201. 


AUGUST 1973. 73 


\NhaisNew 
IN 


ELECTRONICS 


Dictating adapter 

Use your top-loading cassette 
tape recorder as a dictating 
machine? You can, with the 


Dic-Adap. It mechanically con- 
verts most recorders to a foot- 


controlled stop/start/rewind 
dictating machine. Just snap 
the cassette into an adapter. 
Products Research Internat'l, 
2 E. Oak St., Chicago 60611. 
$34.95. 


Now there's a wireless extension phone 


It looks like any other extension phone except for two things: 
There are no wires, and there is an antenna. You pick up the 
receiver to talk, you dial to make a call, and it rings when 
someone is trying to get you. Between you and the telephone 
system, however, there are just two antennas. The phone 
transmits and receives voice, dial pulses, and ring signals 
from a transponder unit which is up to a few hundred feet 
away. The transponder, a sophisticated transmitter /receiver, 
simply plugs into an ordinary extension phone outlet. Great 
for home, sports events, restaurants, etc. It's the $400 
Rovafone, from Fonetron, Inc., Box 8733, Milwaukee, Wis. 


Mood radio 


What's an apple doing on a 
radio? It's one of four designs 
on Hitacl new Mood Mate 
AM radios. Others: a football, 
a gas balloon, and a flower. 
The TH-109 is disk-shaped and 
comes with batteries and ear- 
phone for $11.95. 
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Take-along tape 


Portable cassette recorders get 
a new shape in this Hitachi go- 
anywhere unit. The TRQ-225 
operates off its own batteries, 
from your auto or boat battery, 
or it will take house current. It 
has a cassette storage pocket, 
auto stop, and levelmatic. 
Price: $49.95. 


Digital TV 

Another digital clock? No, this 
is the front control panel of 
Magnavox's new '74 line of 
remote digitally tuned color TV 
sets. After you select either a 
UHF or VHF channel with the 
remote unit, the digital readout 
displays your selection and 
then dims to a less disturbing 
brightness. 


Tough mast 


Does your TV antenna go all 
to pieces in the wind? A new 
telescoping mast and contour 
guy ring may be your answer. 
The Golden Duratube comes 
up to 50 feet long and, says 
Channel Master, is 50 percent 
stronger than standard masts. 
The guy ring adjusts shape to 
downward pull of guy wires, 
eliminating sharp edges. 


Quad receiver 


Confused over all the different 
four-channel material avail- 
able? The Onkyo TS-500 re- 
ceiver removes the guess 
work. Switch on the auto-de- 
coder and the unit determines 
the type of four-channel music 
you're playing and automati- 
cally puts in the right decoder. 
It's $400. 
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FOR YOUR CAR 


LPG carb 


s LPG the way to go, instead 
of gasoline? This two-barrel 
arb, made for GM and Dodge 
ngines of 350 cu. in. and up, 
has been approved by the 
alifornia Air Resources 

oard as meeting 1974 emis- 
ions standards. For specs, 
rite: Borg Warner, Box 863, 
ecatur, Ill. 62525. 


~ 


i 
Traveling trough 


ever thought they'd come 
ip with a canteen for traveling 


ets, did you? Well, they have. 


The Pet Canteen is leakproof 
ind unbreakable in normal 
ise, holds five quarts, and 
rovides a constant level of 
vater. It's $5.70 from Endless 
enterprises, Box 5146, Santa 
Monica, Calif. 90405. 


Plug-in pump 

Tire need pumping up? 
Thomas First Air Kit to the 
rescue! Plug the emergency 
compressor into your cigarette 
lighter and it'll pressurize the 
tire up to 60 psi. It's $24.95 
from Thomas Power Air. 1419 
Illinois Ave., Sheyboygan, Wis. 
53802. 


Battery tester 

No need to remove the battery 
from your car to check it— 
Delco's electronic tester does 
it in place. Light and compact, 
the tester has a temperature 
compensator for accuracy in 
any season. It clips to all types 
of connections, including 
sealed terminals. 


Accelerometer 


You can measure your car's 
speed and time, but how about 
acceleration performance in 
“g's”? Dragmeter does that 
for you, with an accuracy of 
0.012 g, claims the maker. It's 
$7.95 from General Axial 
Engine Co., 38 Franklin Ave., 
Lockport, N.Y. 14094. 


Portable ramp 


One bolt holds the six pieces 
of the steel Aut-O-Ramp to- 
gether, making a support that 
will hold 10,000 pounds. 
Features: deep wheel well, 
safety tie bar, nonskid bottom 
pan that holds the ramp 
steady. It's made by Vaughn 
Corp., 386 Elm St., Salisbury, 
Mass. 01950. 


Programed guard 


Even with your key in the 
ignition switch, a thief can't 
steal your car—if it's protected 
by an Auto Guardian. Four 
digits—known only to you— 
must be punched in on the 
keyboard before the engine 
will start. About $75. Auto 
Sports, 831 Bethlehem Pike, 
Erdenheim, Pa. 19118. 


Flexible fairing 

Molded from a new material 
PPG calls HIPAC, this head- 
light fairing is bent to show its 
flexibility. The stuff can be 
used for a variety of body 
components, enabling them to 
recover from minor impacts. 
PPG says the material may 
appear on some 1975 cars, 
and could be in wide use by 
1976. 
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\NhaisNew 


IN HOME 
IMPROVEMENT 


Molded shutters 


The look of wood and the 
color of your choice—black, 
brown, or white—are molded 
into these new polyethylene 
shutters. They're а foot wide, 
and come in lengths from 14 
inches to 57. Projection Prod- 
ucts (Newton, N. C.) makes 
them for mobile homes, but 
who says you can't use them 
elsewhere? 


An all-plastic house for $5000 


Meet the thermoplastic house. It takes a three-man crew less 
than three days to erect, costs less than $5000 furnished, 
including appliances and plumbing, but without heat. It's 16 by 
32, and 914 feet high at the peak and made of rigid PVC 
plastic, inside and out. So is the furniture in the living area. 


Plans call for three bedrooms, a bathroom, and a 


but room layouts are flexible to suit your needs. Universal 
Housing Systems of America, 360 E. 65th St., New York, N.Y. 


10021. 


Floating suspension 
Lift the cabinet off Sears' new 
Lady Kenmore portable washer 
and you'll see why it runs so 
smoothly and quietly. Tub, 
motor, and base are mounted 
on springs that absorb vibra- 
tion, even during the spin cy- 
cle. Result: higher spin speeds 
and faster drying, without an 
increase in cabinet motion 
and noise. 
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Self-stick vinyl 

Afraid to tackle a remodeling 
job in the bathroom? MACtac 
I—a self-adhesive vinyl—makes 
the job easier; it can go on 
right over existing tile. Just 
re-grout to level the surface 
and brush on shellac. Then 
peel off the MACtac backing 
and stick it in place. Morgan 
Adhesives, 4560 Darrow Rd., 
Stow, Ohio 44224. 


Crack patcher 

Good-bye, wall and ceiling 
cracks. Gold Bond has put it 
all together in a new patch 

kit: compound, tape, knife, 
and pail, for $3.69. Spread the 
compound over the crack, add 
a strip of tape, and let dry 
overnight. Next day, spread 
the finish coat and wet-sponge 
smooth. You're ready to re- 
paint. 


Furnace pilot light out? This 
pilot relighter senses it, and 
automatically lights it again. 
Fenwal's new relighter oper- 
ates on 24, 120, or 240 VAC, 
and works on home, commer- 
cial, or industrial gas furnaces. 
Fenwal, Inc., 411 Main St., 
Ashland, Mass. 01721. 


Hot furnace 


“Deluxe” is the word for 
Trane's new line of up-flow gas 
furnaces. Designed for maxi- 
mum ease, long life, and 
reliability, they offer ceramic- 
coated heat exchanger, super- 
quiet operation, built-in wiring 
for air conditioning, two-stage 
operation, and oversized fan 
and motor. 


WhaisNew 


IN TOOLS 


Bimetal blade 

Take a cutting edge of high- 
speed steel and a back of 
tool steel. Join them edge-to- 
edge via electron-beam weld- 
ing. Result: a super-tough, 


almost unbreakable saw blade. 


That's what Sandvik AB, of 
Sweden, has done to make the 
Sandflex H.S.S. bimetal com- 
pass saw. 


Solder feeder 


A third hand for soldering? 

A precision tube on the Free- 
Hand solder feeder offers pin- 
point accuracy, while you feed 
solder to the tip via thumb- 
operated lever. Price: $8.95 
from Shurman, Box 13, Wey- 
mouth, Mass. 02188. Specify 
gun when ordering. 


All-purpose vise 

It was designed as a bandsaw 
vise—to keep your hands away 
from the blade. But it’s a good 
drill-press and light-duty mill- 
ing vise, too. That’s why they 
call it Multi/Vise. Jaw ca- 
pacity: five inches. Weight: 
seven pounds. Price: $59.50 
from K and S Equipment, 8071 
Wing, El Cajon, Calif. 92020. 


Cordless drill 


Battery-powered drills have 
cut that umbilical back to an 
outlet. Here's one that cuts 
costs, too, by 33 percent. It's 
Black and Decker's new 7077 
cordless, priced at $50. Specs: 
Recharge in 16 hours, 800-rpm 
no-load speed, 312-pound 
weight, quarter-inch chuck. 


Turnbuckle turner 
Removing and attaching fender 
mirrors this camping season 
should be easier with the 
STET mirror wrench. The 
flexible polypropylene tool 
gives you extra leverage to 
work a turnbuckle, yet slips 
loose if you start to over- 
tighten. It's $1.50 from STET 
Products, Box 39, Wilmette, 


\!н. 60091. 


Snap holder 

Screwholes give these Ti- 
Downs a leg up on shock cord. 
Screw or bolt the stretchy 
urethane cords to Peg-Board 
to hold tools. Or use them to 
secure luggage on car racks 
or roofs. They're $1.50 for a 
three-footer. Maker: Detwiler 
Corp., Westbury, N.Y. 11590. 


ШШШ 


Lana 


Supertorque 

If the screw sticks, smack it— 
with a Vaco impact tool. In- 
ternal helical design converts 
a hammer blow to 200 foot- 
pounds of shock torque. It 
drives forward or backward, 
comes with four bits (two 
straight, two Phillips). Price: 
$14.95. Maker: Vaco Products, 
510 N. Dearborn St., Chicago. 
ili. 60610 
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Drive 'Em Like a Car— 
Sleek New RVs Offer New | 


Roadability and Engineering 


The rear-drive FMC and front-drive GMC solve 


handling problems in different ways, but each produces great 


riding stability that makes luxury travel more fun 


By HERBERT SHULDINER and JIM DUNNE 


Can a motor home ride like a civi- 
lized vehicle, instead of offering the 
uneasy handling that so many do? 

Having just finished testing two 
new self-powered RVs that are the 
best-handling, most stable-riding mo- 
tor homes we've ever driven—we're 
convinced that it can. 

The luxurious and expensive FMC 
and GMC motor homes are as com- 
fortable and easy to drive as your 
family car—when they are function- 
ing properly. Trouble is, when we 
got our test vehicles, both models 
were in early stages of production. 
Less than 100 FMCs and 400 GMCs 
had rolled off the assembly lines 
when we made our test. Because of 
this, these high-priced rigs were 
prone to many of the same shake- 
down problems that we've found in 
lower-priced motor homes. 

The FMC costs a whopping $30,- 
000. Despite its imposing price tag, 
it is not designed for big families, 
but rather for a couple of people who 
want to travel in ultimate RV lux- 
ury. The GMC is designed more as 
a family-type rig, and sells for a 
mere $18,000 (but that included, in 
our test unit, many extras). 

A huge stateroom in the rear of 
the FMC, which doubles as a parlor 
and bedroom, is perhaps the largest 
in any motor home. There is an im- 
mense bathroom, too, and loads of 
storage space. Surprisingly, kitchen 
and dining areas seemed to us barely 
adequate in this rig. 

Lots of room. The GMC, with 
its huge windows, gives a delightful- 
ly open feeling. It is also cheerfully 
decorated, and spacious up front. 
The comfortable lounge seats con- 
vert into upper and lower bunk beds. 

But road handling is the big story, 
and the two rigs have a number of 
engineering innovations that improve 
motor-home handling immensely. 
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Though designed from totally differ- 
ent approaches—the results are very 
similar. 

The FMC is a rear-engine, rear- 
drive 29-foot-long rig. The GMC is 
a front-engine, front-drive 26-footer. 
Both are minus the long drive shaft 
that makes most other motor homes 
tall and aerodynamically unstable. 

Sit behind the wheel of the GMC 
and you'll find terrific visibility. 
"That's because you're so close to the 
windshield. The steering-wheel angle 
is like that of a car. And the rig we 
drove had automatic cruise control, 
just like on a car. We found the ride 
very comfortable. Handling? Some 
oversteer on curves—the feeling that 
the vehicle wanted to turn too much. 

Tandem-wheel stability. One of 
the GMC's major innovations is tan- 
dem rear wheels, rather than the 
duals that most motor homes have. 
These seemed to contribute to the 
rig's stability. But if you happened 
to slide off the road pavement with 
them, vibration was much more no- 
ticeable than with duals—where one 
wheel usually stays on the pavement. 

The GMC was quiet riding, with 
little wind noise. The low silhouette 
of the vehicle seems to knife through 
head winds, and there's little effect 
from side winds. 

Stability also marked the FMC's 
ride. It cruised comfortably at high 
speed—although interior noise in- 
creased markedly over 65 mph. Some 
of that came from rattling cabinetry 
and appliances. But there was also a 
peculiar whine from the steel-belted 
Michelins this motor home rides on, 
and from wind noise caused by the 
Side mirrors. 

We were surprised at the amount 
of weight on the front wheels, de- 
spite the rear-engine design. The 
front end of the FMC holds the road 
very well. Like the GMC, it required 


less frequent steering-wheel correc- 
tion than the average motor home. 

The big FMC has a low frontal 
area that slides through the wind 
very well at high speeds. We experi- 
enced only minor turbulence when 
passing or being passed. 

One unique feature of the FMC is | 
an intermittent horn that sounds | 
when you shift into reverse. This is 
a fine idea for letting people know © 
you're backing up. But it could be | 

Continued on page 126 


Front engine in GMC motor home 
makes checking oil, cooling system, and 
battery easy from outside the vehicle. 


Accessibility of oil stick in FMC mo- 
tor home is less convenient in rear-engine 
vehicle; you've got to reach way in. 


No extra entry step is required for 
GMC, because it is built so close to the 
ground. Door resembles an airliner's. 


487 1 9S Oei S 
Rear-drive FMC is 29 feet long. With 


no drive shaft underneath, it's low to 


the road for good handling 


GMC has automo 
ath 
visibility. 


Driver's cockpit 
tive f g. with controls с! 
Curved windshield offers fine 


FMC cockpit is almost like a plane's, 
with outstanding instrumentation. Both 
steering column and wheel are adjustable 


Compact galley in GMC saves steps, 
but counter space is not generous. You 
get big fridge, and double sink 


Galley-dining area in FMC is hampered 
slightly by narrow aisle. But deluxe ap- 
pliances make meal preparation easy. 
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At Last... 
the Real 


long wings here high above Kansas plains 


Ке Breven, Jim Bede's test pilot, 
crawled into the four-foot-high air- 
plane, eased his feet down into the 
bullet nose, cinched up his safety 
harness, and lay back in the 23-inch- 
wide cockpit. Looking like a racing 
driver in a Formula One, he reached 
up and closed the canopy. It cleared 
his crash helmet by four inches 
When he moved the stubby control 
stick, mounted on a shelf on the 
right side of the cockpit, his thumb 
pressed his thigh. 

A mechanic pushed the plane out 
into the sunshine; not too difficult, 
because pilot, plane, апа fuel 
weighed under 600 pounds. Les fired 
up the German-built two-cylinder 
Hirth snowmobile engine and revved 
it to 6500 rpm. It sounded like a 
BD-5 is built mostly from aluminum year's spare time to put the kit together. baby banshee. 
spars and sheeting. It takes about a FAA inspection is required before flight. “Okay,” said Jim Bede, beside me 


Ern. 


Landing gear cycles manually with a hand crank. Pilot can extend or retract wheels in just about one second. 
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Fasten your seat belt! Jim Bede's latest 
single-seater can zip you 1000 miles in 
six hours. It's fully aerobatic, too 


By FRANK HARVEY PHOTOS BY OZZIE SWEET 


200-mph, 38-mpg, $2965 BD-5! 


"I can't prove all my claims in an 
hour. But at least you'll see my 
plane can actually fly." 

The claims? The long-wing BD-5 
55-hp micro will cruise at 200 mph, 
get 38 miles per gallon of gas, fly 
1215 miles nonstop, is fully aerobatic 
(with short wings), yet performs al- 
most like a sailplane with long wings. 
All through the BD-5’s growing 
pains, aviation experts have been 
needling Jim about his optimism, 
telling him it couldn’t be done, 
and even accusing him of deliberate- 
ly painting too rosy a picture to 
help promote what they felt was go- 
ing to be a flat-out bust. 

Jet version. Now I was getting 
an exclusive look at the first produc- 
tion model (other news media have 
covered the prototype) ready to roll. 
In addition, Bede is planning to put 
a jet engine in the craft that will up 
its speed to more than 350 mph. He 
hopes to fly the jet at Oshkosh’s 
blockbuster show (July 29-Aug. 4) 
of homebuilts. Bede’s got an eye on 
the Air Force with this combination. 


Needie-nosed craft’ lets pilot sit well 
forward of wings for excellent visibility, 
an unusual design for a low-wing plane. 


They could buy one of his planes, 
he says, for the fuel cost of running 
a couple of F-4s through afternoon 
dogfight practice. 

Les Breven taxied off down the 
big concrete runway at Jim's New- 
ton, Kans., headquarters (an old B- 
29 field). The sky was blue and 
smogless. The flat lands stretched 
off in all directions like an enor- 
mous pool table. Far off, looking like 
a red-and-white bug, the tiny plane 
turned into the wind and we heard 
its engine begin to scream. 

“Hold onto your hat now," mut- 
tered Bede. The bug moved forward 
slowly. It gathered speed, and lifted 
off. Then its tricycle gear snapped 
in like a switchblade. The: plane 
went skimming past in a. climb, re- 
sembling an F-104 jet fighter. “It’s 
not going as fast as it seems," said 
Bede. "It's so small, you get the il- 
lusion of higher speed.” It wasn't 
exactly standing still. 

Half an hour passed. Then word 
came over the radio from Breven that 
his fuel pressure had dropped to zero 


Pilot opens and 
closes canopy quick- 
ly and easily. Hel- 
met clearance is 
only four inches, 
cockpit is tight. 


and his engine had stopped running. 
Bede, hearing this, merely smiled. 
“No sweat, he's got the long wings. 
He could glide to Wichita if he had 
to." (Wichita was 15 miles!) 

Breven circled the field like a sail- 
plane, without power. He S-turned to 
kill excess altitude. He landed like 
a feather and rolled along to the 
feeder runway serving Bede's test 
hangar. The test pilot turned in, 
coasted to a stop beside us, and 
raised the canopy. “Nuts, I intended 
to roll right into the hangar," he 
said. 

Pinched gas line. They found 
the malfunction (a plastic gas line 
had pinched shut at the wing root) 
and noted a change that would elimi- 
nate this problem permanently. 
When Breven got out of the cockpit, 
I got in—no easy task for a six-foot- 
two, 200-pound man. It was a bit 
like pulling on a heavy topcoat. 

One thing was certain, I wasn't 
about to fall out. Having flown all 
my life with a center stick I wasn't 

Continued 


Drive system is 
super-strong belt 
between engine and 
the propeller shaft. 
Wooden prop is in- 
cluded. 


Jim Bede already has orders for more than 4000 planes. Soon he'll unveil 


really happy with the tiny control 
Stick mounted on a shelf at the right 
side of the plane. You let your fore- 
arm rest on this shelf and move the 
Stick mainly with your wrist. How- 
ever, this is a matter of personal 
preference. 

Tests conducted by the U.S. Air 
Force on an F-104 jet fighter 
equipped with a “side stick" were 
highly successful. No dangerous mal- 
functions of any kind occurred. The 
pilots in the test were uniformly en- 
thusiastic. They reported they could 
control the jet with less strain, and 
equal efficiency. Bede's little control 
Stick is positioned in his plane at 
precisely the angle, and with the 
same angle of deflection throws, as 
the stick in the F-104. 

What's it feel like to fly? “It’s 
kind of like being a bird," says Bre- 
ven. *I mean, you're sitting up front 
in that clear plastic nose—nothing 
out front but the clouds! A little 
twitch of the wrist sends you any 
place you like. You get the terrific 
visibility of a glider—plus 200 mph. 
Kind of hard to beat." 

The little bird has a free-swiveling 
nose wheel, Breven explains, so slow- 
speed taxiing is done with brakes. 
To turn left, you touch the left brake; 
right, the right brake. But aerody- 
namic control starts at 20 mph, when 
you can use the rudders. Directional 
control is no problem. You can see 
the runway 10 feet in front of the 
nose, and once you're lined up and 
rolling for a takeoff, there's very lit- 
tle need to use rudder. Just a touch, 
at intervals, to keep her straight— 
then a little back-stick pressure with 
the wrist and she flies off by herself. 

Lightning-fast roll. Breven has 
rolled the airplane numerous times, 
and here's one place the neophyte 
should exercise caution. Not because 
the plane won't roll, but because it 
rolls too well. It rips around like 


Pilot actually lies down in a cockpit 
like a racing car. Panel includes standard 
altitude and engine instruments. 


lightning, and if you aren't careful 
you may find yourself rolling twice. 
In the hands of a cool pilot, this is a 
ball. But if you should get disori- 
ented and start a high-speed dive— 
and just sit there—you could be 
looking at a speed well past the red- 
line in a few seconds. 

From the looks of things, the BD- 
5 may become one of the favorite 
aerobatic planes, along with the De- 
cathlon, Zlinn, Pitts Special, and 
Chipmunk. There's already talk of 
forming a four-plane aerobatic team 
using BD-5s—a sort of poor man’s 
Blue Angels. 

Easy touchdown. Landing the 
BD-5, according to Breven, is simple, 
no problem. In fact, it’s easy. He 
comes over the fence at 75-85 mph, 
touches the runway at 65. “I have 
found that the best way to land the 
BD-5,” says Breven, “is to descend 
to about one foot off the ground at 
flare speed and hold it there (power 
off) gradually easing back on the 
stick until the top of the instrument 
panel is on the horizon. Then I just 
hold that altitude and the airplane 
lands itself. There's no problem 
about depth perception. The runway 
is so close I could almost reach out 
and touch it.” 

Breven has landed in many a stiff 
crosswind (Kansas is famous for 
them). He uses the standard "slip" 
method, and says he can handle 
winds up to 20 knots, which would 
put many other planes in the hangar, 
waiting for calmer weather. 

As a pilot with aerobatic experi- 
ence who has flown an F-100 Super 
Sabre, I felt qualified to fly the BD-5. 
But no dice. 

“Put yourself in my place, Frank,” 
said Jim Bede. “We have what ap- 
pears to be a million-dollar baby 
here. I'm sure you're a capable pilot. 
Im a capable pilot myself (Bede 
holds the world's record of 70 hours 


Control stick is mounted on right side 
of plane on a shelf, not between your 
legs. Test pilot says it's easy to use. 
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Builder adjusts control-cable turnbuck- 
le for proper tension. Some critical kit 
parts are preformed by manufacturer. 


I: 


Experimental 
macher installs elevator trim tabs with 
cleco pliers. You do nearly all the work. 


mechanic Dean Schu- 


aloft without sleep) and J haven't 
flown it yet. This is our first real 
production airplane. Nobody—not 
one single person—has finished a 
BD-5 except us. Come back this 
summer. You can fly it all day." 

I stopped arguing and accepted 
a cockpit checkout as the best on- 
board situation I was likely to get. 

As for the Hirth engine, with its 
6500 rpm at 75 percent power (the 
normal cruise setting), I was leery. 
I've been flying lightplanes for years 
and looking at 2500 rpm max on my 
tach. Bede said no sweat. You could 
run this Hirth engine all day at 6500 


Landing-gear lever is located between 
pilot's knees. All you do is pull lever up 
for retraction, push down for extension, 


a 350-mph craft: the BD-5 jet 


Cross-section of craft re- 
veals very little wasted 
space. Author calls it a 
mini-fighter plane. 


Hirth engine is also used in snowmo- 
biles and powered sailplanes. Bede offers 
three options: 40, 55, and 70 horsepower. 


rpm and not hurt a thing. It has no 
valves, rocker arms, cams, springs, 
and the other moving parts found in 
standard, four-cylinder American 
lightplane engines, If they aren’t 
there, as Bede said, how can they 
break? 

The oil pump can’t break, either, 
because there isn’t any. You put the 
oil into the tank with the gas. It’s 
a special synthetic oil that burns so 
clean, a carbon problem is rare. 

“One of the best things about the 
Hirth,” said Bede, “is its low main- 
tenance. All that’s necessary in a top- 
overhaul is to change the piston 
rings. The Hirth guy did it here at 


the plant in 7% minutes.” Bede 


added that you can buy a new Hirth 
engine and install it in the plane for 
$500. It costs up to $500 for a major 
overhaul on a tired four-cylinder job. 

Engine improvements. Char- 
acteristically, Bede hasn’t been able 
to let the Hirth alone. He’s improved 
it and the German concern has 
adopted his innovations: dual igni- 
tion (two spark plugs to a cylinder), 
a capacitor-discharge system instead 
of old-fashioned points. (The device 
stores up a terrifically hot spark, like 
a strobe light, and shoots it to the 
plugs, making positive firing abso- 
lutely certain.) 

What really appealed to me was 
the BD-5’s two sets of wings. The 


Building a wing panel requires drilling 
holes, installing clecos for temporary fas- 
teners, extracting clecos, inserting rivets. 


wings of the short set—14 feet, 3 
inches—are stressed for the roughest 
aerobatics and speeds up to 270 mph. 
The long set—21 feet 5 inches—are 
for long range, quick liftoff, and the 
kind of sailplane glide Breven had 
demonstrated. Those wings slip on 
and off the powerful tubular center 
spar in 10 minutes. 

Cost of this super sprite? Only 
$2675 complete; long wing, 40-hp 
Hirth engine, even the paint! (Short 
wing also, $200 extra.) The BD-5B 
flight-test model with 55-hp engine 
costs $290 extra (see spec chart). 
The 70-hp engine costs $430 more. 

But wait a moment, there’s a 
catch. You have to build the BD-5 
yourself out of a zillion bits and 
pieces. Unless you’re patient and 
like to cut, fit, and rivet, forget it. 
Bede freely admits you'll need at 
least six months, maybe a year, of 
nights and weekends to complete the 
job. However, he does make things 
as foolproof and easy as possible by 


How the BD-5 jet will perform 


Currently in development is a jet ver- 
sion of the BD-5. The power plant will 
be a French Sermel TRS-18 jet engine 
that will up the 5's cruise speed to 
350 mph. Although there will be no 


Mechanic works on wing, which con- 
sists of extruded tubular main spar, pre- 
formed ribs, and sheet-aluminum skin. 


sending you a thick 18-by-24-inch 
how-to-do-it manual that goes into 
every fine detail. 

Most parts and drawings in the 
manual are full size. No need to 
scale down or rack your brain. Trace 
the shape off the manual and trans- 
fer it directly to the aluminum. Bede 
has not tried to cut costs by sending 
you large bulky sheets hoping you'll 
be able to get four or five parts out 
of each sheet without messing it up. 
He sends you one piece of aluminum 
per part. 

If you do goof up (and even an 
expert does at times) Bede has a 
warehouse full of replacements he 
wil ship promptly at minimum 
charge. 

FAA inspections. Building an 
airplane yourself is a serious job. 
To insure the BD-5 is built right, 
Bede reminds you in his instruction 
manual to call in your local Federal 
Aviation Authority man to make in- 

Continued on page 122 


cabin pressurization, an oxygen sys- 
tem will be included. Service ceiling 
will be about 32,000 feet. Rate of 
climb will be a whopping 3500-4000 
feet a minute, and the airframe will be 
stressed for six g's. Range will be 
about 900 miles at 16-gph fuel flow. 
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Deep in the Earth with the 


Maybe right now, underneath you, one of 
those million-dollar machines is chomping 
through rock—as fast as 400 feet a day 


By ROBERT GANNON 
DRAWINGS BY RAY PIOCH 


POPULAR SCIENCE 


S eventy feet under the surface of n Rochester, 
N. Y.—unknown to most of the residents living above 
a massive mole is eating its y through the earth. 
It's been down there since spring of last year, and right 
should be under or beyond Thomas’ Creek. It's 
chewing its way through miles of hard stone and 
e, leavi n 18-foot age tunnel in it 

Until just the last few years, the tunnel could be dug 
only by the conventional drill-and-blast method: You 
bored holes in the tunnel face, shoved in dynamite 


Monster Moles 


sticks, exploded them, and hauled off the rubble. After 
a full day's work, you'd progressed maybe 50 feet, and 
had listened to any number of complaints from resi- 
dents about the blasting. 

But now the rock-boring mole has come along, and 
tunnelers are finding it can munch its way through up 
to 100 feet of hard rock a day, and through more 
twice as much softer rock (the record is 403 feet) 
can tunnel without surface-blast vibration or fumes. 
It's safer, too, and it gives a nice smooth hole as well. 

Continued 


How the machine 


“jacks” itself forward 


1. Start of boring 
cycle, The machine 
(yellow) is clamped 
by the clamping legs 
(green). Boring head 
(red) is ready to 
move forward 


2. Boring cycle ends. 
The head has moved 
forward, completing 
cut. Clamping legs 
are retracted; rear 
support legs are 
extended. 


3. The clamping legs 
have moved forward 
and are now clamped 
against the tunnel. 
Rear support legs 
are retracted. 


4. End of the reset 
cycle. Boring head 
has moved forward 
again, making next 
cut in tunnel face. 


Under Euclid, Ohio, author Robert Gannon (left) and proj- 
ect manager Dick Stier are shown at the control board of a 
mole. Tunnel will carry off rainwater to Lake Erie. 


Under New York City, with project manager Bruno Dietl, 
Gannon examines hydraulic foot of a Jarva mole. Machine 
carries 35 cutters rotating in front of 11-foot-diameter head. 


Laser guide, 300 feet behind mole, shows cutting path. Op- 
erator aligns mole by keeping beam centered on a target on 
his machine. Below, Gannon holds paper in beam to see it. 


Biggest long-term problem for the 


So far, not many moles are at work. They're expen- 
sive—average $1-million for the big ones—and they 
need a lot of maintenance. Nine out of 10 of the coun- 
try's tunneling jobs are still being done by blasting, 
in fact. But the machines are getting more efficient, 
tunnelers are learning to trust them, and soon, say 
those who should know, they'll be as common as— 
well, moles. 

The machines are impressive. That Rochester mole, 
made by Ingersoll-Rand's Lawrence Division, is typical. 
When I first saw it, the crew had just pushed it past 
the 16,500-foot mark, better than three miles into solid 
rock. I was dressed head to toe in an orange Da-Glo 
rainsuit, and reached the face of the tunnel by hitching 
a ride on a 15-mph bumpy, noisy, swaying little diesel 
locomotive that pushed four small, empty mine cars 
ahead. These were to pick up the muck, the rubble. 

The tunnel was dank, intermittently foggy, eerie, and 
lit by lonely yellowish bulbs too far apart. Rust-colored 
water oozed from the sides and occasionally poured : 
from the ceiling. I felt as if I was driving through rain 
in a convertible. The water tasted gritty and salty. 

Rock strata visible. The tunnel sides were remark- 
ably smooth, obviously bored rather than blasted. You 
could see the various strata, and an occasional fault 
line. I thought of what it would be like here next year 
when sewage began to flow. Then I tried not to. 

The air seemed wet and frigid, but as we neared the . 
working face, the temperature rose—an effect of the 
massive mole engines and the brute friction of tearing 
into rock. А 

We stopped some 350 feet from the tunnel face, at 
the mole's rear end. Above us, crushed rock sailed off 
the end of a conveyor belt, filling the first of the muck 
cars. The atmosphere was gritty-wet. We moved toward 
the front end, leaning against the tunnel wall, balancing, 
working our way around and past the machinery, the 
frame, huge electric motors and 13,000-volt transform- 
ers, massive pneumatic legs and blowers—the enormous 
structure that comprised this 175-ton, 1105-hp monster. 

Halfway along the mole, operator Floyd Lord sat at 
the control panel, concentrating on dials, playing levers 
like a pipe organist. I asked him a question. He didn't 
answer; up ahead the machine was gnashing so loud 
you had to yell to be heard. I yelled. Still no response. 
Like almost everyone else, he had cotton in his ears. 

Farther forward, a man with an immense floating 
jackhammer-drill was boring holes in the ceiling. Later 
he would affix plates there with six-foot bolts, guards 
against loose ceiling chunks falling down. 

At the face itself you couldn't see much; the boring 
was all going on behind an immense plate that just fit 
inside the tunnel. Huge blowers sucked dust out to 
water filters. 

Spinning cutterhead plate. Behind that shield, 
powerful forces were gouging out the rock. The working 
implements, the cutters, I had learned earlier, were 
cone- or wheel-shaped bits 15 inches across. They were 
rolling across the surface—34 of them on an 18-foot 
cutterhead plate revolving once every 10 seconds. 

Some cutters were gashing grooves, while others— 
equipped with half-inch tungsten-carbide buttons— 
mashed the rock like hundreds of ball-peen hammers. 
Still other tools rolled along behind with wedge-tooth 
rollers to spall the rock off in pieces that looked like 
double-size Indian arrowheads. 

Gouged-out stone fell into muck buckets, small scoops 
also attached to the cutterhead, then was carried to the 
overhead conveyor belt. 

Efficient. An obvious way to dig a tunnel. 


moles is getting rid of the muck 


But such machines were a long time coming. Though 
the idea of an automatic borer has been around for 
decades, the first big hard-rock test of one didn't take 
place until 1964 when Perini Corp., a giant East Coast 
tunnel-contracting outfit, tried to chew a water tunnel 
between New York City's Brooklyn and Staten Island. 

In the words of one veteran tunnel engineer, “The 
attempt was a calamity, a total failure. The rock was 
very hard—pegmatitic schist and quartz—and the ma- 
chine couldn't take it. They tried for a year or so and 
went only about 400 feet. Finally they gave up, pulled 
out, and began blasting again. And that completely 
killed the mole in New York City." 

Moles under Manhattan. It's no longer dead. To- 
day, in fact, two Jarva, Inc. (of Solon, Ohio), moles are 
working their way far under Manhattan's West Side, 
one headed north, the other south, boring a tunnel 
planned to intercept the raw sewage now flowing into 
the Hudson. 

Contractor for the job is that same Perini who flopped 
nine years ago. “It took a lot of guts for him to gamble 
on a mole again," says Bruno Dietl, project manager. 
“He buried a lot of money in that tunnel in '64. I 
guess it was simply too early to try such hard rock." 


Calweld mole is 
shown under con- 
struction above. 
Giant machine will 
burrow a 37-foot- 
diameter railroad 


М я t | between 
The big trouble then was the cutters and the bearings alye. ROS and 
they rolled on. The machines develop an enormous Florence. 


amount of thrust—a million pounds or more for the 
big ones—and the tools would dull almost immediately 
or else simply stop turning, frozen. 

“The key to the bearing problem was strength and 
lubrication," explains master Canadian tunnel-contrac- 
tor Pat McNally, who is moling through the Toronto 
underground. “What the manufacturers did was go 
back to World War II and borrow the basic shear-ball 
design from German tanks, rework it, and improve it to 

[C 


Changing worn 
cutters is a con- 
stant chore. Flat- 
tened cutter that 
failed to turn is vis- 
ible at lower left of 
photo. Mound at 
right is the result. 


Exotic technologies coming up could make the mole obsolete 


Today the mole is in the spotlight in 
tunnel boring. But some researchers— 
most of them underwritten by the Ad- 
vance Research Project Agency and the 
U. S. Bureau of Mines—are developing 
even more exotic means of rapid excava- 
tion. Some of the schemes: 

* Hydraulic jets. Using water at pres- 
sures up to a million psi, rock is smashed 
with rapid pulses. Looks promising, but 
probably is a long way off. Bendix Re- 
search and Terraspace are working on it. 

* Projectiles. The Department of De- 
fense, using an old 4.2-inch cannon 
mounted on a tank (photo at right) is 
blasting the ends of tunnels with con- 
crete slugs cast in beer cans. Amazingly, 
the scheme works rather well, knocking 
loose huge chunks of rock quickly. 

* A huge screw. A "conical borer” is 
being developed by Foster-Miller Asso- 
ciates. Nice thing about it is that, unlike 
the mole, it can advance itself using 
only torque. The original one reamed out 
a hole a yard across, following a nine- 
inch pilot hole. Worked fine. But the 
Screw is about five times as long as 
wide, so if you're going for a 20-foot- 
diameter tunnel, you'll need a machine 
a hundred feet long. 

* Laser. Turn a high-eneray beam onto 


a tunnel face and the rock expands so 
fast it may shatter. Or narrow the beam 
and melt deep kerfs so blows can knock 
chunks loose. One effect noted by an 
MIT researcher: Rock damage isn't lim- 
ited to the surface, but shows up at con- 
siderable depths. AVCO-Everett found 
the plan works, but right now big enough 
lasers cost too much. 

* Electron beams. Westinghouse found 
that its electron-beam gun will do the 
same thing, and Humphrey Corp.'s TAFA 
division is trying to duplicate the feat 
with high-powered plasmas. At the Law- 
rence Berkeley Lab in California, million- 
volt, 50-nanosecond (1/20 millionth 
sec.) bursts of electrons from accelera- 
tors deliver intense heat pulses that 
cause rock to flake. Only a few centi- 
meters come off each time, but bursts 
can be repeated hundreds of times a 
second. Scale the machine up to mole 
size, and you might have a "break- 
through” in tunneling speed. 

* Microwaves. This treatment is be- 
ing tried out in Japan. When high-fre- 
quency waves are focused on stone, rock 
or water molecules vibrate together, cre- 
ating heat that makes the rock expand 
and shatter. 

* AEC's nuclear subterrene [PS, Aug. 


'72]. It recently was given its first job: 
melting a two-inch "drain pipe” for wa- 
ter 50 feet through ancient Southwest 
cliff dwellings (vibration from regular 
drilling could damage the fragile archeo- 


logical site). The NST comes in two 
versions: solid, which shoves melted 
rock to the side, forming a glass casing; 
and hollow, with melted rock frothing 
like wool up through the middle. Right 
now the point is heated electrically, but 
the next generation should be atomic. 
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Box beams form the walls of author's 
Canadian cottage as well as lend struc- 
tural support. Here you can see how the 
stacked beams go up with plywood skins 
applied only to their interior surfaces. La- 
ter, the exterior will be covered with U.S. 
Plywood's rough-sawn cedar, applied ver- 
tically to tie the stacked beams together. 
Box beam at top will support rafters, to 
be installed later. 


Stacked Box Beams: 
Super-Strong Way to Build 


Here's an ideal approach to 
vacation homes—especially 
on those problem sites 


By JACKSON HAND 
DRAWINGS BY CARL DEGROOTE 


M; summer place is perched on 
some rocks at the edge of an island 
in Canada's Georgian Bay. Building 
it was so easy—and it's so livable— 
that maybe you'd like one like it, 
no matter where your vacation-time 
bit of heaven may be. 

Here are the major differences be- 
tween my place and the typical lei- 
sure home: 

* It is down on the water—not 50 
or 100 feet or more up on the shore. 
Our boat is parked in what you'd 
call a “basement garage" if it were 
a car. The dock is a continuation of 
the lower floor of the house. 

€ It is planned upside down. In- 
stead of spending our daylight hours 
on the first floor, where the view is 
limited, we have the living rooms 
on the second floor, and we can see 
miles of beautiful water and woods. 
At night—after it turns dark and 
there is no view—we go downstairs 
to the sleeping rooms. 

ө And most important of all, the 


basic construction is box beams, faced 
with plywood. 

On the inside, the plywood forms 
the finished walls, some of them 
painted, some clear. i 

On the outside, the plywood forms 
the finish siding—I chose U.S. Ply- 
wood's reverse  board-and-batten, 
rough-sawn cedar, which will never 
have to be painted as long as you 
or your children or your grandchil- 
dren live. 

In a great deal of industrial and 
commercial building, the box beam is 
used over long spans as a support 
for joists or rafters. The way I used 
them, they provide that same sup- 
port, but they also form the walls. 
And they are so strong that they re- 
duce the need for the costly, hard- 
to-dig foundations. 

Work saver. You can build a 
box-beam-wall building as big as 
24’ by 24’ with no more support 
than well-seated piers at the corners 
and at either side of any door open- 
ing, where the beam ends. Not only 
does this save work and money, but 
it is a tremendous advantage over 
uneven terrain—or over water, as was 
the case in my project. 

Plywood-skin beams are 4’ high— 
the width of a plywood sheet. The 
length is, most efficiently, 16’, 24’, 
or 32’—again dictated by the 8 
length of the plywood. 

Continued 


How to frame and face a box beam for maximum strength 


You build a box beam with a frame of 
2-by-4s and a facing of plywood. Use 
16d or 20d galvanized spikes to assemble 
the frame. If your beam is longer than 
16’, splice the top and bottom runs with 
cleats. Make sure the splices do not fall 
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at a vertical. On this 24' beam, for exam- 
ple, a 14' and a 24' 2-by-4 combine to 
put the splice in good position. (Note 
that top and bottom splices are stag- 
gered.) Put the plywood on with 114” 
galvanized roofing nails and construction 


adhesive. Space nails every 6" along all 


frame parts. Take pains with the nailing 


if you plan to use the inside plywood as 


a finished wall. After you've made one 
beam, assemble the others on top of it, 
using it as pattern and work surface. 


Rigid box beams can span long stretch- them ideal for building over tricky sites tion can be nothing more than a solid 
es supported only at the ends. This makes —even over water—because your founda- pier at each of the four corners. 


CONVENTIONAL 2 x4 FRAMING FOR PLYWOOD 


SECOND FLOOR INTERIOR FINISH 
Ad = 4x4 POST 


BOX BEAM 
'OR SECOND-FLOOR 


DECK RAILING BOX-BEAM FRAMING 


TYPICAL DETAIL 


ALL FRAMING ASSEMBLY DETAILS 


The beam frame consists of a run 
of 2-by-4 across the top and the bot- 
tom. There are vertical 2-by-4s every 
4’, In each square there is a diagonal 
2-by-4—as the drawing shows you. 
Spiked together solidly, this frame 
is a pretty fair girder, as is. Faced 
with plywood it has what is some- 
times called “infinite truss.” You 
just can't bend it, edgewise. 

Beam pattern. You'll find it ef- 
ficient and time-saving to spike one 
beam together lying flat, then as- 
semble several more on top of it, 
using it both as a pattern and as a 
level place to work. 

Initially, you put the skin on the 
inside of the beams only. This makes 
them rigid enough for hoisting into 
place. Then, when you apply the 
outside, yourrun the panels vertical- 
ly and stagger them so the outside 
skin ties the beams together. What 
you end up with is, typically, a box 
beam that is 8’ or even 12’ high. 

Even when you leave openings in 
a beam for windows, these always 
fall over complete beams—and there 
are always complete beams over the 
windows. For that reason you can 
make the windows any size you like. 

To assemble the building, you 
first need the piers that everything 
is mounted on. The exact engineer- 
ing will depend on the terrain and 
the relationship to water. In most 
cases, you'll want piers close to the 
water’s edge, and at the outboard 
corners. 

Be sure supports are positioned 
precisely, with their centers exactly 
at the dimensions of the building. 

Step 1. Put together the four box 
beams that will form the base sup- 
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ports. These are shown in black in 
the drawing on page 89. Place a 4- 
by-4 at the end of one beam, flush 
with the bottom, and spike the beam 
to the 4-by-4. Do the same at the 
other end. Repeat this operation with 
the opposite beam. 

Step 2. Stand one of these units 
up on its piers and brace it tempo- 
rarily in vertical position. Raise an 
adjacent beam into position and 
spike it to the first one. Now stand 
up the opposite beam with its 4-by- 
4s and spike the beam to it. Finally, 
erect the fourth beam and spike it 
to the 4-by-4. What you now have 
will stand without bracing. 

Step 3. Lay the first floor. Use 2- 
by-12 joists on 24” centers—with 
bridging. Nail down a subfloor of 
5/8” sheathing-grade fir plywood on 
the floor area. You now have a firm, 
flat surface to work on as you as- 
semble the units containing openings 
for windows. 

Step 4. Assemble the second level 
of box beams—magenta in drawing— 
and spike them in place atop the 
box-beam base. Drive spikes into the 
4-by-4s, and at an angle through the 
bottom 2-by-4s into the top 2-by-4s 
of the base beams. 

Step 5. Put together the three box 
beams for the third level of the series 
—hblue in drawing—and hoist them 
into position, spiking them in place. 

At this point, you have completed 
the box-beam construction. From 
here on, you can use standard stud- 
wall construction—shown in green— 
and make floor-to-ceiling windows. 

Other steps, in order, are: Put in 
the partitions on the first floor. Be 
sure to build them at a height that 


Semifinished cottage bares its three 
courses of box beams, topped off with 
conventionally framed construction. Au- 
thor's cottage is floor-planned above. 


will give you central support for the 
second-floor joists. 

Install the second-floor joists, and 
lay the 5/8" plywood subfloor in the 
upstairs living area. Build the stairs. 
Then construct a box beam only 
24" high—shown here in red—and 
hoist it into place at the top of the 
two front 4-by-4s. The purpose of 
this box beam is to support the ends 
of the rafters over the second floor. 

When this beam is in place, con- 
struct the upstairs walls. Two of 
them, as you'll note in the sketch, 
are from the floor up. The other two 
go atop their respective box beams. 
Put the rafters and roof in place. 

Outer-skin installation. The 
simple how-to to put on the outside 
layer of cedar-faced plywood is left 
until last, although some of it should 
be done as you progress. Notice that 
it goes on vertically. In that posi- 
tion, it ties the box beams together 
and makes the final contribution to 
strength. I waited until the end to 
put the cedar sheets on, using ordi- 
nary fir plywood as reinforcement 
during construction. 

The better way to do it, however, 
is using this principle: 

As soon as you place one box 
beam atop another, nail the outside 
skin in place. This saves work and 
materials, and keeps things at maxi- 
mum possible strength at the earli- 
est possible moment. 

Use construction adhesive and gal- 
vanized nails. They'll seem a little 
shiny at first, but later on, when the 
cedar turns its silvery color, they 
will disappear and уои”! have the 
most natural-colored place in the en- 
tire area. us 
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4-PAGE SPECIAL REPORT 


Keeping Cool 
and Dry with 
a Dehumidifier 


IHere's the cure for that summer problem... 
}too much moisture in your home 


IBy EVAN POWELL 


Misture control in a home is a 
year-long proposition. When winter 
winds blow, dry heated-air inside ab- 
isorbs moisture from the woodwork 
sand furnishings and you need a 
{humidifier to add moisture. In the 
2summer moisture control is just as 
iimportant, but the problem is re- 
versed. Suddenly, there's too much 
rmoisture—a condition often acute in 
| August. 

The symptoms of excessive mois- 
! ture in summer are not obvious, but 
tthe effects are bad. Mold and mil- 
ydew form under rugs, carpets, and 
t furnishings. Furniture and wooden 
rmaterials warp. Metal equipment 
rrusts. An unpleasant musty odor pre- 
yvails. To avoid these results, you 
г need a dehumidifier. With it, the ob- 
į jective is to maintain a moisture 


"Test humidistat contacts as you 
v would any switch, using VOM. Most of 
1these humidistats have constant on and 
x off positions. For on setting, VOM should 
2 show O-ohms resistance. If it doesn’t, the 
'"'stat is defective. Don't bother trying to 
repair it. You'll be better off if you re- 
1place a faulty unit. 


Dehumidifier blends well with room furnishings, and pro- 
tects them from excess humidity. Drip pan slides out rear. 


range of 40- to 60-percent relative 
humidity. 

"То measure relative humidity, you 
can use a hygrometer such as the one 
found on combination weather in- 
struments sold in department stores. 
But be sure it's calibrated correctly 
[see “How to Install and Maintain 
a Humidifier,” PS, Jan. '73]. 

If you have an air conditioner, 
take the moisture reading after the 
conditioner has been running at least 
12 hours. Air conditioners dehumidi- 
fy air in the process of cooling it, 
and can remove significant amounts 
of moisture each day. 

Keep in mind that this occurs only 
when the compressor is running, not 
when only the fans are running. For 
this reason, it's unwise to greatly 
oversize an air conditioner in hopes 


Running controls for compressor are 
bimetal overload protector and a starting 
relay (indicated by finger). The run ter- 
minal of relay will indicate a closed cir- 
cuit on the current type of relay shown 
here, since the relay coil is part of this 
circuit. The start contacts will be open 
unless this circuit is energized. 


of increased cooling. In that case, 
the short-cycling of the cooling sys- 
tem in moderate weather will do 
very little to lower humidity. Since 
cooling and moisture removal are 
both important to summer comfort, 
it’s an essential point to remember 
if you are considering buying an air 
conditioner this season. 

Important first steps. Eliminat- 
ing moisture that originates within 
the house will help any dehumidifier 
do its job and, in some cases, it may 
even allow you to get along very 
nicely without one. 

Consider first the stove, sink, and 
dishwasher in the kitchen and the 
shower in the bathroom—all prime 
moisture producers. Use ventilators 
if you have them. If not, consider 

Continued 


Measure continuity from C (common 
terminal) to the R (run) terminal to test 
the relay coil. Set your VOM to RX1 or 
the lowest scale. If you find that the coil 
is open, replace the relay unit. As in the 
case of the faulty humidistat, it just 
doesn't make sense to fool around re- 
pairing a relay that's gone bad. 
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A simple test rig you can make 


ALLIGATOR CLIPS. 


(AVAILABLE AT ANY 
RADIO- TV PARTS SUPPLIER): 


SWITCH 


A simple rig to test compressors 
in home refrigeration appliances (ex- 
cept air conditioners) is diagramed 
above. Use a 10-amp, or more, switch, 
and label leads C (common), R (run), 
and S (start) for easy hookup. Some 
compressors require a starting capaci- 
tor. Clip it into the test-rig circuit as 
shown. Use a known-good capacitor 
for testing. If no capacitor is needed, 
join the two alligator clips for your 
test. 

After connecting the clips to the 
compressor terminals, turn on the 


installing one or two. Clothes dry- 
ers should always be vented to the 
outside of the house. 

An often overlooked source of sum- 
mer moisture is a basement crawl 
space. Moisture problems there are 
doubly important. Darkness and 
dampness can be prime contributors 
to structural damage. They can also 
affect living comfort in the area 
above. 

The crawl-space problem is easily 
resolved by placing strips of four- 
mil (0.004 inch) polyethylene, 10 or 
12 feet wide, directly on the ground. 


CAPACITOR 
(IF USED) 


ATTACH TO 
COMPRESSOR TERMINALS 


ALLIGATOR CLIPS 


switch and plug in the cord. Turn off 
the switch within two to four seconds. 
This rig bypasses the overload protec- 
tor, and compressor damage may re- 
sult if you leave the switch on too 
long. 

If the compressor doesn't run, it's 
likely defective. If it does run, relay 
or overload protector is bad. Don't 
try to start the compressor again with- 
out a five-minute wait; and never keep 
the switch on more than a few sec- 
onds. Again: This rig bypasses the 
overload protector. 


Enough material for an average 
house will cost you around $10 at 
any builders supply. Don't cover 
the ground area completely. Leave 
spaces between the strips and at the 
edges near the foundation. It may 
even be necessary to expose more 
ground area in winter if humidity 
levels drop too low. 

How dehumidifiers work. The 
typical dehumidifier consists of a 
basic refrigeration system, but dif- 
fers from most refrigeration appli- 
ances in that a fan pulls room air 
across the evaporator and condenser 


How to select a dehumidifier for your home 


Dehumidifiers are rated on their 
water-removal capacity at 80 degrees 
and 60 percent relative humidity. This 
standard was set by the Association 
of Home Appliance Manufacturers 
(AHAM). Capacities of dehumidifiers 
range from around 11 pints to 32 
pints per day. Be sure the AHAM cer- 
tificate accompanies any dehumidifier 
you plan to buy. 

The size you will need depends on 
such conditions as the area to be de- 
humidified, your climate, type of home 
construction, and presence or lack of 
vapor barriers. As a basis for sizing 
your system, figure that you will need 
a one-pint water-removal capacity for 
each 1000 cubic feet of space in your 
home. Example: A 2000-square-foot 
home with eight-foot ceilings would 
contain some 16,000 cubic feet; you 
would need at least 16-pint-per-day 
capacity to dehumidify the area. In- 
crease the figure if there's no vapor 
barrier, if water seepage is present, or 
if doors and windows are regularly left 
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open. Unlike an air conditioner, a de- 
humidifier can be oversized with no 
detrimental effects. If in doubt, select 
a higher-capacity model. 

An automatic shut-off—to stop the 
unit before the condensate pan over- 
flows—and an adjustable humidistat 
are desirable features. Also be sure to 
determine if the manner of condensate 
disposal (collector pan, bucket, drain 
hose, etc.) suits where you will locate 
the unit. Check length of the cord; ex- 
tension cords are not recommended on 
any appliance. 

If the unit is for use in a living 
area, appearance, noise-level, and the 
presence of wheels or casters are im- 
portant considerations. 

Last but not least, ease of clean- 
ing and servicing may greatly increase 
your enjoyment and usage of the de- 
humidifier. See that the coils are 
readily accessible, the cabinet remov- 
able, and the condensate pan easily 
removed for emptying—a job you may 
perform twice a day. 


coil simultaneously. It's a logical ap- 
proach, for the cold evaporator coil 
(often referred to as the collector 
coil in a dehumidifier) extracts large 
amounts of moisture from the air 
that passes across it. 

But it also chills the air. The 
warm condenser coils then reheat the 
air before discharging it into the 
room, thus avoiding chilling you un- 
comíortably on mild days. 'The air 
also takes up heat from the com- 
pressor motor, cooling it as it flows 
by. 

A humidistat, usually adjustable, 
controls the system by turning the 
compressor and fan on whenever 
moisture levels rise above the rela- 
tive humidity selected. Some 'stats 
have dials that read in percent rela- 
tive humidity. Others use labels like 
dry and very dry. 

Operating a dehumidifier. One 
of the simplest appliances to use, it 
requires only that you set the hu- 
midistat knob for desired humidity. 
This control usually has an off and 
a constant on position as well, al- 
though some models use pushbut- 
tons for these functions. 

Under certain conditions of low 
temperature and high humidity, the 
evaporator coil may ice over when 
the dehumidifier is first started. This 
frost usually disappears after the 
first 30 minutes of operation. 

Some models incorporate a de-icer 
into their electrical circuitry to de- 
frost the unit automatically under 
severe icing conditions, This de-icer 
control is a bimetal thermostat 
tightly clamped to the tube carrying 
the refrigerant from the evaporator 
back to the compressor. 

If icing becomes so heavy that it 
reaches the control attachment point 
(at the very end of the evaporator 
tubing, a spot not normally cold), 
the compressor shuts off. Since the 
fan continues to run, the coil quickly 
defrosts. When this occurs, the coil 
senses the warmer refrigerant line 
and restores the compressor to nor- 
mal operation. 

Most manufacturers do not recom- 
mend operation of dehumidifiers in 
ambient temperatures below 65 de- 
grees. 

Where do you put it? The area 
of coverage is limited, but dehumidi- 
fiers are portable and usually can be 
moved from one moisture troublespot 
to another. (But keep them away 
from areas where moisture originates. 
That moisture can be controlled as 
previously mentioned.) If moldy 
shoes are found in a bedroom closet, 
move the dehumidifier into the bed- 
room. If mildew is found under the 
living room rug, move the appliance 
to the living room. 

Continued 


How a dehumi 


When a humidistat (photo far 
right) turns on the unit, a fan pulls 
room air through the front grille, 
and across the evaporator and con- 
denser coils, then drives it past the 
compressor for discharge back into 
the room through the rear grille. 

At the same time, the compres- 
sor pumps refrigerant through the 
system. Liquid refrigerant enters 
the evaporator at low pressure 
from a capillary tube, fine tubing 
that restricts and meters the flow. 
As the refrigerant evaporates, it 
carries heat units from the air pass- 
ing across the evaporator coil. The 
heat-laden vapor then flows to the 
compressor, where it is pumped 
into the condenser. 

There, high pressures and cool 
air passing over the condenser 
coil cause the refrigerant to con- 
dense back into a liquid. It enters 
the capillary tube and is discharged 
again into the evaporator, as the 
cycle continuously repeats itself. 

Moisture condenses on the cool 
evaporator coils much as it would 
on a glass of iced tea. The warm 
condenser reheats the air. As con- 
densed water drips from the evap- 
orator coil, it flows through a base- 
pan opening into the collector pan, 
or through a drain hose if the de- 
humidifier is so equipped. 


To test start contacts, measure from 
C to S. Contacts should test open when 
relay is upright (1). Inverting relay (2) 
should close contacts and meter should 
read 0. Overload protector opens circuit 
to compressor if excessive current flows 
or temperature reaches top limit. If pro- 
tector fails, it usually shows open circuit. 
Normally it shows continuity (3). If re- 
frigeration system doesn't run, connect 
VOM across both leads to compressor 
and read 250 VAC scale. No voltage 
reading (appliance on) indicates ‘stat, 
switch, or associated wiring is faulty. If 
voltage is present, suspect compressor or 


running controls (overload or relay) as | 


probable trouble spots. 


CONDENSER 


bL —— 

Actual guts of dehumid- 
ifier above correspond to 
the diagram at right. Evap- 
orator coil is always first 
in airstream, condenser 
next. Air also flows over 
compressor, cooling the 
motor; rewarming air. Hu- 
midistat (above at right) 
should be accurate to 
within 10 percent relative 
humidity, but calibration 
is not critical. Just set 
knob to compensate for 
inaccuracies. If switch 
section isn't sealed, you 
can clean contacts with 
the striking surface from 
a book of matches. 
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To test overflow switch operate link- 
age manually (float switch) or dip sensor 
tube in water. Contacts should open. 


Adjust diaphragm switch for water- 
level control by turning knob to alter 
spring tension. More tension raises level. 


YOUR TROUBLESHOOTING GUIDE 


PROBABLE CAUSE 


REMEDY 


Humidistat open 


Check humidity level and setting of 
humidistat. Check switch section with 
VOM. Replace if defective. 


Overflow switch open 


Check level in pan. Check for binding. 
linkage. Check switch section with 
VOM, replace if defective. 


Selector switch open 
(if so equipped) 


Check with switch in ON position. If VOM 
doesn't read continuity, replace switch 


Fuse blown 


Test for voltage at receptacle 
by plugging in table lamp. 


Defective power cord 
or wiring һа! 


Test for continuity with VOM. Repair as 
necessary. Use only polarized-type plug 
or cord. 


De-icer open 


Normal if evaporator coil: 
coils are warm, test bime 
VOM for continuity, гері. 


Compressor overload open 


Check for cause (blocked airflow, defective 
f check for continuity with 

e if open. Use only OEM 

t for compressor. 


Relay run circuit (coil) open 
(current-type relay) 


Test for continuity from C to R, 
replace if open. 


Compressor windings open 


Test from C to R and from C to S for 
continuity. Replace if open (refer to qualified 
technician). Also check from each terminal 

to ground, replace if continuit; 


Compressor bearings locked 


Test with starting cord (si 
refrigeration technician 


photo). 
aulty.- 


Compressor-relay starting 
circuit open 


Test with starting cord. 
with VOM: Use only specified replacement 
relay if defective. 


Compressor start windings open 


Check compressor terminals C to S for 
continuity. Refer to technician if faulty. 
Also test for ground. 


Compressor startin 
open (if so equi 


capacitor 


Test for continuity with VOM on RX 100 
scale. Needle should rise, then fall back 
toward zero. Reversing leads should 

repeat reading. 


Fan motor open 


Test for continuity on RX 100 scal 
replace if open. 


Fan motor binding 


Clean and lube as necessary. If armature 
still isn't free, replace motor. 


Switch linkage binding 


indicator 


Check manually, clean and lube 
as necessary. 


go off Switch open 


Test for continuity while operating 
manually, replace if necessary. 


Switch linkage binding 


FULL 


Same as above. 


indicator 
light doesn't 


Lamp burned out 


Test for volta, 
replace lamp 
terminals but lamp 


at lamp terminals. 
oltage reaches 
loesn't burn. 


dehumidified not 
from outside air 


Area bein, 
Sealed of 


Close doors or isolate area. 


Airflow through unit obstructed 


Unit runs 


Move unit away from walls, etc. 
Clean vacuum coils. 


doesn't 
dehumidity 


Equipment too small for 
area being dehumidified 


Close off part of area, dehumidify 
each section at different times. 


Low refrigerant charge 
in system 
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ect is evenly distributed 
imptom m: 
ng of сой. Refer 


to refrigeration technician. 


Severe conditions may require sev- 
eral units, but a single portable unit 
usually will suffice if rotated be- 
tween problem areas for several days 
at a time. 

A suitable drain must also be con- 
sidered in locating a dehumidifier. 
While most portable units have self- 
contained collector pans, they sel- 
dom are large enough for 24-hour 
capacity in damp weather. For in- 
stance, a unit capable of removing 
22 pints of water a day may have 
only a 12-pint container, requiring 
you to empty it twice a day. 

Most units can empty into a floor 
drain (or into a sink) simply by re- 
moving the pan. Some models have 
a fitting for a garden hose to carry 
the water to a remote location, but 
be sure the hose has no kinks and 
that the outlet is low enough to per- 
mit proper drainage. 

Don't overlook the advantages of 
making use of the condensate water. 
It's practically as good as distilled 
water for steam irons and car bat- 
teries, but don't drink it. Before us- 
ing the water, filter it through clean 
cloth to remove any lint. 

Be sure that the area you are de- 
humidifying is isolated from the out- 
Side air as much as possible. Other- 
wise, moisture may flow into the 
treated area as fast as it is removed. 

Maintaining a dehumidifier. 
The accompanying photos show how 
to test and repair most problems. 
The only tools you'll need are a 
VOM, Phillips and standard screw- 
drivers, and possibly a soldering 
iron. Repairs within the refrigeration 
system are best left to specialists. 

Preventive maintenance of your 
dehumidifier is simple but important. 
Before each season begins, remove 
the cabinet and wipe the collector 
coil with a clean cloth. Then vacuum 
the condenser coil and the remainder 
of the unit. This removes the lint 
that accumulates from the large vol- 
ume of air passing through the unit 
during a season. 

Oil the fan motor if it has oil 
ports. Most manufacturers recom- 
mend a few drops of SAE 20 oil in 
each port. If a sealed motor is used, 
it's still a good idea to clean all lint 
from the motor shaft and apply a 
few drops of oil to the shaft close to 
the motor housing. If necessary, work 
the shaft from end to end to help 
the oil reach the small sleeve bear- 
ings inside. 

During the operating season, 
molds and algae may form a slimy 
coating inside the condensate pan. 

You can keep the growth in check 
by scrubbing the pan clean every 
now and then. This is an especially 
good idea if you plan to make use 
of the condensate water. us 


Eccentric pulleys at top and bottom of at full draw (right), decreasing tension. Thus 
Allen bow rotate out (center) as string is archer can hold aim with less strain. Pulley 
drawn, for maximum tension; then move in movement is reversed on release. 


This Bow Has Pulley Power! 


Pulleys and aircraft cables in a 
bow? Yes—to ease your draw, steady 1 1 ; 
your aim, and speed your arrows E 0 у; Egcenrmic 


By BEN KOCIVAR 


DACRON 
les 600 years or so too late to help the French eed qs 


at Crécy and certainly a century or more too 
late for the American Indian, but somebody— 7 


H. W. Allen of Billings, Mo., to be precise hau” À AIRCRAFT-TYPE 3 

at last brought the bow up to date. свесен 
At first sight, the Allen compound bow looks ў 

like а strange stringed instrument. It is not. It y | | 


is a true archer's bow—and a gadget hunter's 
delight-that gave me more consistent hits, a 
flatter trajectory, and a greater arrow speed than 
any bow I have used. Here are some of its un- 
usual features: 

€ It has six pulleys that distribute the load 
over the bow's limbs like a block and tackle on 
a crane. Two of these, on the limb tips, are 
eccentrically mounted. 

€ Its bowstring is conventional—but is con- 
nected to two aircraft-type control cables. 

€ It is at its greatest tension when half drawn 
(conventional bows develop maximum pull at Pulley system is di 
full draw), and tension decreases from half draw ^ agramed above. Bow- 
to full draw. string is attached by 

Part of the reason the Allen bow does what S hooks to cables 
it does lies in the eccentric pulleys at the limb which run through ec- 
tips. Moving with the bowstring on release, they centric pulleys, han- 
initially increase the pull weight—unlike a con- dle pulleys, and limb И BOW.PULL ADJUSTMENT 
ventional bow, where the pull weight decreases Pulleys to tie-down / f (CHANGES ANGLE оғ 

; A В shafts. In photo at ¢ LIMB TO НАМО! 

steadily after release. The result is maximum right, Koolvar halds 
push to the arrow for a greater number of inches. вас Hunter bow. 

Also, the six pulleys enable Allen to use limbs 
equal in strength to those of a 150-pound bow— 
but requiring only a 50-pound pull on the bow 
string. Thus 150 pounds is available to move the 
limbs and pulleys a distance of three inches 
(against the eight-inch limb-tip movement of a 
conventional bow), while the remainder of Ње Limb angle is adjust- 
50-pound force moves only the string and arrow able by means of an 
the normal 20 inches to rest. And a lighter  eyebolt (right). Cable 
arrow can be used to gain still more speed. adjustment is at back. 

You order the Allen compound bow (Allen Bow can be restrung 
Archery, Washington St, Billings, Mo. 65610) without being under 
by draw length, pull, handedness (left or right), tension, making for 
and weight at which you expect to shoot. The one — Safety and ease. 
I tried, called the Black Hunter, cost $100. Oth- 
ers run to about $200. Hu 
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Remove one or more trailer wheels 
when boat is kept in driveway. With 
boat less mobile it's safer from thieves. 


Boat thefts are on a steady 
climb. Here's how you can 
stay out of the statistics 


By ERNEST ZADIG 
ILLUSTRATION BY DANA RASMUSSEN 


l: you're a typical boat owner, you 
have nearly as much bread (or more) 
invested in your sea-going tub than 
in your family car. So you'd think a 


thief stands to gain more from steal-, 


ing your boat rather than your car, 
right? Right. 

A spokesman from State Farm, 
the nation's largest small-boat insur- 
er, says boat thefts have reached 
"epidemic proportions," nearly tri- 
pling in the last three seasons. And 
the problem will probably get worse. 
Boating was the fastest growing rec- 
reational activity in the U.S. last 
year. 

Boatnapping big? Sure. Boats are 
a cinch to heist. Boatmen rarely can 
lock their boats to marinas or moor- 
ings. To make matters worse, each 
state registers boats differently, 
making interstate antitheft coopera- 
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Lock the ball hitch on trailer, This 
makes it tough for most boat burglars 
with car hitches. Master makes a lock. 


at 


Lock the trailer to a beam with heavy 
steel cable if you don't have a hitch lock. 
Locking your boat both ways is safest. 


Simple Watchdogs 


tion difficult. Professional rings can 
easily forge phony titles and resell 
your boat over the border with little 
trouble. 

If your boat's ripped off you can 
just about forget it. The stolen boat 
recovery rate is only about five per- 
cent. (It's 85 percent for cars.) 

Recovering your boat after thieves 
hit it is nearly hopeless, so it makes 
sense to theftproof your boat to try 
and prevent them from stealing it. 
While it's impossible to make your 
boat absolutely theftproof (nothing 
is), there's a lot you can do to slow 
down the thief or discourage him al- 
together. 

But before you even get the hull 
wet, make a list of all serial num- 
bers: hull, motor, and even the trail- 
er. File all registration numbers in a 
safe place—not on the boat. Etch 
your name and registration number 
in another spot on the hull where 
thieves are likely to overlook it after 
routinely replacing the maker's hull- 
plate number. On fiberglass and 
aluminum use a marking instrument 
like an electric pen or diamond- 
tipped scribe. 

Tips on land. You may not be- 
lieve it, but statistics show most 


thieves work at night and on land. 
State Farm says three out of four 
claims are filed on boats stolen near 
the owner's residence. (The most 
theft-prone boat is in the $3000 to 
$7500 price range.) Since your boat 
stands a greater chance of being lift- 
ed from the driveway than at the 
dock, let's concentrate on foiling the 
thieves on land rather than in the 
water. Follow these tips: 

© Parking. Never park a trailered 
boat on the street, not even over- 
night. If you can, keep it locked in 
the garage. If not, keep the boat in 
the driveway with a car parked be- 
tween it and the street. Make sure 
you park your boat in a well-lit area. 

€ Outboards. If thieves can't get 
your boat, they'll settle for your mo- 
tor. Be sure it's secured to the boat 
with a steel chain and lock. 

ө Trailer locks. Use a ball lock on 
the trailer hitch. The pros usually 
carry their own hitch extensions, but 
a ball lock will thwart many thieves. 
Lock the boat with a chain to the 
trailer through at least one wheel. 

€ Storage. If you don’t have ga- 
rage space, and you'l be storing 
your boat for some time, put the 
trailer up on blocks, or take at least 


MAGNETIC 
REED 
SWITCH 


TOW-AWAY 
SWITCH 


FIRE 
SENSOR 


Foil Boat Thieves 


one wheel off to handicap a thief. 

€ Keys. Never leave the ignition 
keys in or around the boat. Like the 
proverbial key under the doormat, 
it’s an invitation for even a part- 
time crook. 

€ Lock up. Don't keep anything 
valuable on board that can be stored 
| in the house. Keep all lockers locked, 
as well as the cabin door. If they 
can't take your boat or motor, then 
it’s anything not tied down—an- 
chors, batteries, life jackets. Also, 
never load the boat up the night be- 
fore a trip. 

Alarm systems. Next, try to 
keep crooks stymied by investing in 
an alarm system. There are several 
on the market, and you can wire 
your boat as safely as your car. PS 
has even included an alarm you can 
build (next page). 

Although electronic alarm systems 
help keep an eye on your boat and 
what’s on board, no system, no 
matter how complex, is foolproof. 
Alarms should be used in conjunc- 
tion with, and not in lieu of, the 
practical precautions just described. 

Commercially, there are three 
main categories of detection systems 
you can choose from: ultrasonic, 


RF, and hardwired. Ultrasonic and 
RF units, however, work best in con- 
fined areas. Unless you own a cabin 
cruiser with a large enclosed area to 
protect, your best bet is a hardwired 
system. 

This includes a large number of 
alarms designed for your car, truck, 
or home. The only prerequisite is 
that the unit and warning bell or 
siren is capable of battery opera- 
tion. Systems with battery backup 
in case of power failure also fit this 
category. You can operate these sys- 
tems off 110 volts at the pier or your 
home, then use internal batteries or 
the boat battery in remote areas. 

When you buy a system, however, 
remember the money you pay does 
not correspond to its ability to 
thwart crooks. All hardwired devices 
use the same intrusion-sensing tech- 
niques; their effectiveness depends 
largely on your ability to outthink a 
thief. Your money is wisely spent 
for a ruggedly built system (espe- 
cially for sea air) with electrical 
flexibility for later additions. 

Basic wiring schemes for hard- 
wired systems fall into three groups: 
closed loop, open loop, and a combi- 
nation of the two. 


MAT 
SWITCH 


Strategically located sensors protect 
your boat in and out of water. Alarm 
electronics and horn or bell are concealed 


under dash. A fine wire on the motor 
(below) can trigger alarm. 


A closed-loop system is similar to 
Christmas-tree-light wiring. All sen- 
Sors are wired in series. As long as 
the connection is complete, from one 
end of the string to the other, the 
alarm is silent. But, the moment any 
part of the system opens, from either 
a sensor opening its contacts or an 
interconnecting wire being broken, 
the alarm sounds. This design is 
typical in home burglar alarms. 

An open-loop design, of course, is 
just the opposite. All sensors in the 
system are wired in parallel and all 
must be open to keep the alarm si- 
lent. If any sensor in the line closes, 
the alarm sounds. This is usually 

Continued 
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Home-security alarm system from 
Eico operates on both AC house current 
and a built-in battery. Status lights can 
be disconnected while under battery op- 
eration for power conservation. 


Boat alarm you can build 


INTERNAL KEY SWITCH 
Inexpensive alarm-control circuit 
can be built for well under $10. It 
will accept both 
normally closed 
can be built in 


normally open and 


loops. Key switch 
same enclosure or 
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Make it a habit: Always set the alarm 


the way automobile alarms operate. 

Which one is better? A combina- 
tion of the two is best. First, an 
alarm system with two input lines, 
one for open and one for closed 
loops, stands a better chance against 
crooks. If a thief accidentally spots 
a sensor, he won't be absolutely sure 
how to defeat it. (And, to confuse 
thieves further, Eico makes a black 
box called the open-to-closed circuit 
coupler which converts sensors ordi- 
narily operating in an open-loop 
circuit to closed-loop one.) 

Reed switches. Second, a sys- 
tem with both types of input lines 
has greater flexibility. The design 
and use of many sensors force you 
to use them on only one type of 
loop. Reed switches, Eico's for ex- 
ample, are the “old reliables" in 
alarm systems and generally are 
used in closed-loop schemes. You'll 
be able to put these to best use on 
areas that move, such as hatchways, 
doors, and portholes. 

The reed switch (or sensor) is a 
two-part affair, one section contains 
the contact reeds, the other an actu- 
ating magnet. The switch remains 


hidden for convenience somewhere 
on board. Use a 12-volt battery suf- 
ficient ta drive the horn, bell, or siren 
you've selected. Latch switch locks 
alarm on until reset.—W. J. Hawkins 


closed as long as the magnet is near- 
by. Move the magnet away, how- 
ever, by attaching it to a swinging 
door or a hatchway, and the reed 
switch opens, setting off the alarm. 

Mat switches. You can use a 
mat switch (Tapeswitch, Inc.), a 
clever type of sensor, in several 
ways. Wire it to the normally open 
loop circuit and it will activate the 
alarm if stepped on—perfect for 
deck and boarding areas of your 
boat. Wire a mat to the normally 
closed loop and it will set off the 
alarm unless there is weight on it; 
reserve a spot for storage of gas cans, 
deck chairs, etc. If anyone tries to 
lift them, the alarm sounds. 

Now what about your boat itself? 
Here you've got two types of thefts 
to consider: in the water, and while 
your boat’s still on the trailer. 

One simple way of protecting 
your craft at sea is to use a ribbon 
switch (Tapeswitch, Inc.) on the 
cleat. Ribbon switches operate ex- 
actly like a mat switch, except as the 
name implies, they’re thinner. With 
this switch cemented to the sides of 
the cleat, the circuit is normally 
closed as long as the mooring line is 
tightly secured. Remove the line, 
however, and the switch opens, acti- 
vating the alarm. 

Movement sensor. On land, a 
mercury-activated level switch (Ei- 
co) will do the trick. It can be ad- 
justed to match the resting angle of 
your trailer. If the trailer is moved 
slightly up or down after you've set 
the alarm, the mercury slides in the 
barrel, shorting the terminals, and 
setting off the alarm. 

A number of companies such as 
Eico, On-Guard, and Tapeswitch 
sell a large assortment of sensors. Of 
course, since these sensors are no 
more than specialized switches, you 
can make special hardware. 

For example, you can protect the 
engine with a fine wire strung 
through the motor housing and con- 
nected to the normally closed loop. 
Removing the engine would break 
the wire (well concealed to prevent 
jumping) and open the circuit. 

Other alarm accessories are more 
exotic and you're probably better off 
not attempting a home-brew replace- 
ment. A bilge-water sensor (Eico), 
for example, ties into your standard 
alarm circuit and warns you of ex- 
cessive water. A fire sensor (Guard- 
ian) alerts you to high temperatures. 

Shop around to get an idea of the 
equipment that’s available for stan- 
dard alarms. With a plan in mind, 
some imagination, and a bit of com- 
mon sense, you'll be able to match 
wits with any modern-day pirate. Шз] 


The Highway 
Help Box— 
No Wires 

No Batteries 


Pull the handle, push the 
right button, and the help 
you need is on the way 


By WILLIAM J. HAWKINS 
PS Electronics Editor 


Hap is on the way—hopefully to 
every half-mile of main highway in 
the country. The Help Box is a new 
emergency-call system designed by 
ADT (American District Telegraph 
Co.) for distressed motorists. It has 
just successfully completed a year of 
tests along Massachusetts Route 
495. 

There’s a powerful difference be- 
tween this roadside rescuer and the 
phone system used today: There are 
no wires to fray and break from the 
weather, and no batteries to deteri- 
orate with time. 

Got trouble? Just pull down the 
front handle of the box to expose 
four call buttons. You can select fire, 
police, ambulance, auto service, or 
any combination of the four. Once a 
selection is made, the handle is re- 
leased and the coded signal is trans- 
mitted up to 25 miles away to a 
master receiving console. You get an 
audible 'message-sent" tone affirm- 
ing that help is on the way. 

In case you haven't already 
guessed, power for the Help Box 
comes from you. As you pull the 
handle down to expose the buttons, 
you are actually engaging a compact 
voltage generator. This voltage, 
momentarily stored in a power cell, 
is sufficient to operate the one-watt 
FM transmitter for about two sec- 
onds once you've released the han- 
dle. The coded information contains 
the type of help you require and the 
location of the call box you're using. 

The information is sent directly 
out through a repeater station to a 
master receiving console, which is 
capable of handling up to 9999 in- 
dividual Help Boxes. 

The attendant at the console first 
receives an audible tone to get his 


attention, then a visual display of 
the call and location. This data is 
automatically printed along with 
time and date for a permanent rec- 
ord of the call. The entire system 
can be manned by just one person; 
a battery back-up system protects 
the receiver during power failures. 

Another self-protection technique 
is built into each Help Box and is 
quite clever. If any one of these box- 
es is struck by an auto, a special tilt 
switch built into the housing auto- 
matically starts the transmitter and 
sends a “disabled” message along 
with the box number. A repair crew 
can then be sent to the scene. 

ADT also has plans for special- 
ized Help Boxes under way. A fire- 
alarm network, for example, would 
be more dependable and less expen- 
sive than the wired or battery sys- 
tems used now. Other boxes would 
include police and/or ambulance 
calls as well as fire. And, with a key- 
activated button, the Help Box 
could be a police check-in point. 

Taking full advantage of the 
ADT Help Box is a possible plan 
for its use during civil emergencies. 
Since the unit is wireless, Help Box- 
es could be easily erected for emer- 
gency conditions and removed when 
not needed. As it appears now, 
Help's future is as endless as the 
power used for its operation. us 


Pulling handle generates power for transmitter. Antenna tops 


pole. 


— 


Receiving console displays Help-Box 
number, type of request, date, and time. 
Printer keeps a permanent record. 
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As the country looks for a way out of the fuel and 
pollution crises, Americans ask: 


Pedal-Powered Cars...ls That 


PPV I you want to convert your 
life to pedal power right now, the 
PPV is your only choice. It’s the 
only man-powered car actually being 
produced in the U.S. But it’s defi- 
nitely not the final answer to the 
need for cheap, simple transporta- 
tion. Even its maker—EVI of Ster- 
ling Heights, Mich.—admits it's de- 
signed primarily as a health = 
recreation vehicle. 

A number of factors combine to 
make it more a fun car than a seri- 
ous form of transportation: 

ө It’s not an all-weather car. I 
comes without a top, although a 4 
inch umbrella is an option. 

€ Its three-speed gearing is jus 
not adequate for anything but short. 
range travel over fairly level terrain. 
‘The gears cover a fairly wide range, 
but the low isn't low enough to де! 
you up a good hill. And the gear: 
are spaced too widely to let уо 
pedal at your optimum rate und 
all conditions. 

€ Friction is not effectively hel 
in check throughout the car. Thi 
bearings in the drive system are in- 
adequate at some points, nonexistent 
at others. 

Okay, the PPV won't replace th 


orders for 30,000 cars this year, an 
the Sterling Heights plant is current. 
ly being expanded to meet the de: 
mand. Obviously there's a lot to lik 
about the PPV. Here's how it im 
pressed me: 

ө It is fun to drive. On level 
ground you can maintain around 1 
mph without undue effort. And сог 
nering is phenomenal. 


Upright storage and maintenance po- Twin bucket seats are lightly uphol- € It's a two seater. Both you ant 
sition reveals PPV's tricycle stance, and stered, adjust fore and aft. Stick shift YOU Passenger can pedal. And the 
the drive chain running to transmission. gives three speeds forward, no reverse. Comfortable seats adjust to handl 
a wide range of driver heights. I' 
six-four and had no problems. 

* The brakes are effective and 
actuated by a lever on the handl 
bars. This is an ideal system foi 
a pedal-powered car. 

ө The car looks good and attrac 
a lot of attention wherever you go. 

Price, availability, options? PPV: 
come in white with a choice of fo 
colors for the lower body. Price 
Rubber pedals ride on metal shafts Three-speed transmission has fairly $379. For the name of your neares 
without benefit of bearings. Bearings at wide range, but lowest gear isnt low dealer, write EVI, 6345 Product Dr. 
shaft ends are undersized for the job. enough to get you up a moderate grade. Sterling Heights, Mich. 48077. 
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By A. J. HAND 


a Way to Go? 


PEDICAR This is America’s first 
real attempt at a true, all-weather 
replacement for the automobile. 
Trouble is, you can’t buy it. The 
Pedicar is still in the preproduction 
stage, and nobody knows for sure 
when it will hit the market. 

When it does come out, much of 
the early interest will be focused on 
Pedicar’s unique linear torque drive. 
Pedicar-inventor Bob  Bundschuh 
claims the new system is 50 percent 
more efficient than the standard 
chain-and-sprocket bike drive. I 
don’t believe it. As noted in our June 
cover story, a man on a bike is the 
most efficient traveler in nature. And 
my ride in a Pedicar convinced me 
bikes are still best. 

Here’s why: With the linear drive 
you push pedals in a straight line. 
Each pedal pulls a cable wrapped 
around a pulley on the gearbox. On 
the power stroke the cable unwinds 
and turns the pulley. On the back 
stroke, the cable rewinds. 

What’s wrong with the system? 
You can’t pedal the straight-line 
stroke more than about 60 strokes 
a minute. Try to go faster and your 
rhythm gets jerky and uncontrolled, 
forcing you to shift to a higher gear. 
But in a higher gear, pedal resistance 
is too high. A man is more efficient 
making lots of easy strokes than he 
is making a few hard strokes. 

‘Two more problems. Опе, the ped- 
al strokes are too long. Your legs 
work better making short strokes at 
almost full extension. Two, the line- 
ar drive gets no power out of your 
back stroke. 

Compare all these drawbacks to a 
bike system that lets you pedal at 
rates well over 60 strokes per min- 
ute . . . smooth, easy strokes with 
your legs near full extension. Use 
toe clips and a bike even lets you 
apply power through a full 360-de- 
gree stroke of the pedals. I believe 
the Pedicar would be more efficient 
with a good 10-speed derailleur. 

What about the rest of the car? 
You just have to like it. Outside it 
has an eye-catching, functional look. 
Inside, it’s all business, with light- 
weight aircraft-style steering wheel 
and seating. Behind the single seat 
is a storage area big enough for three 
or four bags of groceries. This area 
can also serve as a jump seat fo: а 
preschooler. 


T: time has come. Americans are just about ready for a 
really practical, man-powered car. But are the cars ready for 
us? To find out I took a pair of new pedal-powered cars out 
for a long look and a short ride. First, the PPV (People- 
Powered Vehicle), then the Pedicar. Each has its advantages 
and weaknesses. Below are my feelings about both cars. 


ABS body and aluminum frame keep Pedicar's weight down to 125 pounds. 


Businesslike interior reveals five-speed 
Stick, hanging foot pedals, center-mount- 
ed brake pedal, aircraft-type steering. 


This line of "function-first" de- 
sign carries over to Pedicar's list of 
standard equipment. Finished cars 
will have: headlight; reflectors on 
front, rear, sides, and wheel hubs; 
windshield wiper; seat belt; disk 
brakes; parking brake; rearview mir- 
ror; door and hatch locks. Options? 
Speedometer, sunroof, horn, direc- 
tional signals. 

Despite my reservations about the 
drive system, the Pedicar is fun to 
drive. The gears shift easily, the re- 
verse is handy, and the low is very 
low. You'l have no problem climb- 
ing a 20-percent grade if you don't 
mind going slowly. Steering is 
quick, and the car seems untippable. 

Price? The Pedicar will cost $550 
when Environmental Tran-Sport, 
Box 566, Windsor, Conn. 06095, fi- 
nally gets it on the market. us 


Linear torque drive has five speeds 
forward, plus reverse. Finger (at lower 
left) points to one of two drive pulleys. 


Z 


High-back single seat is lightweight, 
and comfortable. Area behind it can seat 
a child or take a load of groceries. 
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For 1974: 
Two All-New 
Fishing 
Outboards 
from Johnson 


PS exclusive: A look at two versatile 
lightweights. One's 9.9 hp, the other 15 


By JIM ROE / PS Boating Editor 


F ishermen will like them. Sailors, too. And so will 
canoe enthusiasts and other owners of light boats. 

Im talking about two prototype outboards: John- 
son's new 9.9- and 15-hp fishing motors. Recently I got 
an exclusive firsthand look at the ’74 power plants at 
Florida's Cypress Gardens. Besides trying them out in 
all kinds of weather, I also got the inside engineering 
story from Johnson's Bob Berry who, with his colleagues, 
spent three years designing these lightweights. 

They really are different. You spot it at once, 
as you approach these new motors. They're leaner, 
lower, and have a lower unit of markedly different 
shape. But most of the 15 or so new features will be 
discovered one by one, as you become better acquainted 
iin these power packages. In quick succession, you'll 


ө Electric starting capability. 

* Through-hub exhaust. 

* Five-amp alternator. 

* One-piece gear case. 

* Low-tension ignition. 

ө Programed tilt lock for shallow-water operation 
or full tilt. 

One of the other nice things is a new and improved 
System of vibration-absorbing mountings, designed to 
"keep the boat from rattling," says Bob Berry. It makes 
for noticeably smooth operation, both at full speed and, 
particularly, when drifting along at idle. 

'The new 9.9 powered a 12-foot MirroCraft lapstrake- 
design aluminum fisherman; the 15-hp, a Ouachita 
aluminum bass boat. Due to the difference in weight 
of the boats, the 9.9-hp rig was far more lively. Each 
motor started quickly and willingly. Each snorted along 
contentedly. And each can be instantly stopped by a 
rubber-covered kill switch at the forward end of the 
motor. 

The two motors look almost the same, and are the 
same size. Indeed, they share a common basic power- 
head. The 15-hp gets its extra punch mostly from higher 
rpm, higher compression, and different carburetion. 
'They weigh the same—about 65 pounds. This is about 
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Two outboards much alik 


Both have 13.2-cubic-inch 


four pounds more than last year's Johnson 9.5-hp mo- 
tor. It takes some doing to beat that 9.5, which is one 
of the world's most-used outboard motors. But, Bob 
Berry assures us, the new motors are as unique as 
was the famous Johnson 50 when it was introduced. 

“We asked fishermen and other boat owners what they 
most wanted in motors of this horsepower,” says Bob 
Berry. “Then we got busy and figured out how to put 
it all in a small, dependable, and economical package.” 

The new 9.9 Johnson displaces 13.2 cu. in., yet pro- 
duces more power than the 15.2-cu.-in. motor it re- 
places. Stepping up the rpm to 5000 from 4500 helps 
make this difference. Some unseen strengths include 
pressure-back piston rings, which utilize the pressure 
of the charge itself to improve piston sealing. Scaveng- 
ing has been improved. The piston’s shape at top has 
been changed by the addition of a higher deflector. 
Intake area and compression ratio have been increased. 

Two-way electrics, Each motor is, of course, 
available in rope-start or electric-start models. On the 
electric models, only the battery leads come out of the 
front carrying handle. This permits you to use the mo- 
tor not only on a boat with a battery, but also, with 
rope-start, on a different boat or with a dead battery. 
The control panel at the front of the motors contains 
the choke knob, the stop switch, and the idle-mixture 
adjusting knob. The carburetor, located high and for- 
ward, helps assure a downhill fuel flow right into the 
cylinder. All powerhead bearings are either ball or 
roller antifriction type. 

The new exhaust system is simple—a straight path 
direct from cylinders to through-hub propeller. The 
midsection is water-cooled, and shielded with the “wall- 
of-water” design formerly used only on larger engines. 
The through-hub exhaust helps silence the motor, and 
also is said to contribute to the boat’s forward speed. 

The lower-unit gear case is new—a durable one-piece 
housing, shaped to produce less drag. It, too, resembles 
lower-unit gear-case shapes formerly only on larger 
Johnsons. The 9.9- and the 15-horse use the same 9.5- 
inch-diameter prop. This propeller—larger than on 


І: you have fresh, up-to-date de- 
sign ideas, they may be worth 
money to you. We're looking for 
small projects, imaginative, well- 
designed, and simple enough to 
complete in a weekend. You'll re- 
ceive $200 for each project we 
choose for publication. 

How to qualify. Any small pro 
ect you've designed and built is 
eligible. Send your best phot 

' graph of it, plus a rough pencil 
sketch giving all dimensions, and 
no more than one typed page of 
explanation. Print your name, ad- 
dress, and social security number 
on each item in your package. Do 
not send the project itself. If we 
need later to photograph your proj- 
ect, we'll send for it and pay the 
postage. 


What type of project? We want © 


ingenious, functional items, built 
of nationally available materials— 
wood, plastic, metal. For a hard- 
to-find item, list a mail-order 


source. Readers should be able to i: 


duplicate your project in an aver- 
age home shop, using hand or por- 
table power tools. 

Merely decorative items will not 
qualify, nor will overly familiar pro 
ects such as bookends, birdhouses 
or utilizations of discarded materi- 
als (bleach bottles, tin cans, etc 

Only accepted material will be 
acknowledged; none can be re- 
turned unless accompanied by a 
self-addressed, stamped envelope. 
In case of similar entries, the one 
bearing the earliest postmark will 
qualify. Projects that don't qualify 
for this competition may be pur- 
chased at our regular rates for oth- 
er use in the magazine. 

The winning project for the third 
month will be presented in our De- 
cember issue. To qualify, entries 
must be postmarked no later than 
September 1st. Send yours t: 
Weekend Project Editor, Popular 
Science, 355 Lexington Ave., New 
York, N. Y. 10017 


Inventor Fred Glass lowers or raises — onds. Diagonal ropes are adjustable to 
(inset) queen-size bed in just a few sec- support the bed at any height above floor. 


Suspended Bed: 
Crank 'Er Up or Down 


Fred Glass solved the “I-have-too-little-space-in-my-apart- 
ment" problem. He designed a bed that lowers from the 
heavens for sleeping and retracts back up when you're not 
sleeping. And it doesn't take up an inch of floor space. 

Called the Jefferson Bed, Glass's device supports the slum- 
berer by means of six two-inch-aluminum spars (that tele- 
scope to fit most rooms), six pulleys, and eight lengths of 
nylon rope. Nothing's attached to the walls or ceiling; sup- 
port-frame spars are wedged in tight with adjustable padded 
feet (photo, right) on the floor. 

Glass had the design computer-tested for a whopping 2400 
pounds (that's 10 middle linebackers) and says the thing is 
fail-safe. If a rope breaks, you won't fall out of bed. 

A counterweight (holding up to 120 pounds) lets you raise 
and lower the bed with ease. But if that's too hard, there's 
an optional electric motor that’ll do the work. The tariff's 
$495 (without the polyfoam mattress) from the Jefferson 
Bed Corp., 448 W. 46th St., N.Y., N.Y. 10036.—Doug Garr 
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LEISURE HOME 
PS Plan of the Month 


Build It at Home, Tow to 


How to order your plans 


A set of blueprints for the Engelframe Towable 
leisure home is $15. If you need prints for your build- 
er and building inspector, you can order three sets for 
$20. Want a c&talog of other plans in our series, plus 
tips on construction materials? Order the V-PAC 
ASSO guide ($2). Send all orders to PS Vacation Plans 


Р Service, Box 622, Princeton, N.J. 08540 
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BOLT HANDLE 


New Daisy air gun produces more power with less pumping 
effort than any other gun of its type. 


LOADINGDOOR — — 
le — 
po — BÀ 


Ш 


FEED TRACK 


RECEIVER 


Feed system: With loading door (on left side) opened, you 
pour in BBs. Now, with bolt handle back and safety on, muzzle 
is raised so a BB is gravity-fed onto bolt's magnetic tip. Push- 
ing bolt forward seats BB in firing position. 
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Daisy's 880 variable-power air gun has look and feel of a 
real rifle, and offers inexpensive shooting. Scope is optional. 


New Air Gun: 
More Power, 
Less Pumping 


Daisy's new 880 shoots BBs or pellets 
with ease and outstanding accuracy 


By PAUL WAHL 


A far cry from your old spring-type BB gun of the 
same family name, the new Daisy Model 880 is a 
variable-power, 100-shot BB repeater and single-shot 
pellet gun in one. Plus—it has the look and feel of a 
“real rifle." Those powderburners who turn up their 
noses at air guns don't know what they're missing: the 
kind of low-cost shooting fun (50 shots for less than a 
nickel) I've been having with this Daisy—right in my 
own backyard. 

For a smoothbore, the Model 880's accuracy is sur- 
prisingly good. Firing from a rest at 25-foot range, 
with .177 pellets, I got five-shot groups averaging about 
-inch spread. Do your part, shooting offhand, and 
it will consistently put BBs into the 10-ring of the 
standard 15-foot air-rifle target. 

In a pneumatic air gun such as this, power increases 
with pump strokes, and cocking effort becomes greater 
with succeeding pumps. 

Requiring up to 34 pounds' effort, 10 pumps per 
shot soon make shooting tiresome, even for a husky 
adult. This has been the chief drawback of pneumatic 
air guns. The Model 880 is something else: With its 
long, smoothly operating lever, it pumps up to full 
power so easily you won't believe you're exerting 1814 
pounds' force for the last few strokes. It takes just two 
pumps, practically no effort, to provide enough power 
for short-range target shooting. The report is mild. Ten 
pumps boost velocity to extend the effective range to 
about 30 yards. At that distance, power and accuracy 
are still adequate for plinking and pest control. 

The Daisy pump-up gun has the handsomest plastic 
Stock I've seen. Made of tough ABS, it looks like 
walnut, right down to the grain. The stock is Monte 
Carlo style, with a cheekpiece. Pistol grip and forearm 
are nicely checkered; there are white spacers at the 
grip cap and buttplate. Metal parts have a rust-resis- 
tant epoxy finish, gun-blue color. 

The Model 880 weighs 41⁄4 lb., is 3734 in. long, has 
а 20%4-in. tapered barrel. A ramp front sight and ad- 
justable open rear sight are standard. The receiver is 
grooved to take a scope mount. Price: under $30. ШШ] 


ng. tar; 1.3 mg. nicotine 
yer cigarette, FIC Report Feb'73 


Narning: The Surgeon General Has Determined 
hat Cigarette Smoking Is Dangerous to Your Health. 


B = 
Marlboro Red or rn 100's— < 

you get a lot to like. 
LI " Е 
# * y е 


Whenthe going gets hot and heavy, 


you need 


Ever haul hundreds of pounds of gear and 
people? Or pull a boat or trailer? Or burn up the 
miles on an Interstate? Then you need Sunoco 
Special 10W-40 motor oil. 

It's formulated to give you extra protection 
against thickening or breaking down under 
heavy-load, high speed driving conditions... 
summer, winter, all-year long. And Sunoco Special 


Sunoco Special 


meets or exceeds the warranty standards of all 
car manufacturers. 

Sunoco Special does all the work of a 10W, di» 2 
20, 30 and 40 motor oil, so it's four oils in one... = 
four oils that can protect your engine under any 
conditions, any time of year. 

Next time you change oil, change to 
Sunoco Special. 

Sunoco Special. The long mileage motor oil. 


Special 
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Let's standardize plug-in cords 
With all the power-tool boys rub- 


bing elbows at this month's show, it 
О, а seems a good time to urge ап indus- 
try-wide standard for cord attach- 


ment. Best system we've seen is 

News and views of tools and materials Rihana che und 
By ALLEES The extension cord with the tool has 
a universal adapter that plugs—and 

locks—into the handle. This system 
replaces that 18” pigtail, the maxi- 
mum “built-in” cord length UL per- 


In honor of this month's Hardware Show: let's talk portables mits on yard tools. It seems equally 
" sound for shop tools—why tangle 
Been playing with a passel of double-insulated tools up at the Lockbox this your workbench in a spaghetti of 
summer-—several of which are being given star treatment this month, at the built-in cords when one plug-in 
National Hardware Show I mentioned here last April Rockwell's high- iype could power all tools? 
speed sander (worm's-eye view, below—I’m cleaning a beam at the second- Since I'm sure that handle plug- 
floor lightwell) is a maverick with an interesting background: Company in is the coming thing for electrics 
engineers were kicking around their $20 orbital sander, decided to find out (B&D plans to offer it soon on shop 
how extra power plus all-ball bearings would affect performance. Surprise: portables), I'd like to see the indus- 
12,000 ОРМ peak rate for swirl-free finishing, fast paint removal. It's now try avoid a proliferation of incom- - 
Model 96, at $30. (We note the same company’s $75 pro sander is cataloged patible systems, such as more than 
at only 10,000 OPM) . . . That drill to the right may be the world's best-selling a half-dozen radial-saw diameters, 
tool—it’s Sears’ top 3/8", 1/3-hp Craftsman, and if you've not yet traded up or special saber-blade shapes that 
from your 1/4”, here’s a variable-speed, reversible powerhouse for under $40. fit only one make. Most stores can’t 


stock so many non-interchangeable 
items, so the consumer must keep 
hunting. Now’s the time to settle on 
a cord system; B&D tells me theirs 
is available to other manufacturers. 


Electric chainsaw vs. gas 


Intrigued that McCulloch offers 
its $100 MiniMac in two versions, I 
decided to compare the electric one 
to my familiar Mac 6 (in back- 
ground, far left; that's chain oil I’m 
feeding the lightweight-the only 
juel it needs is household current). 
I'd rate it an ideal "second" chain- 
saw for a country place: A 50-ft. 
extension cord gives a wide radius 
(note Lockbox far down mountain, 
lower photo). For limbing from a 
high perch it's far safer than having 
to start a gas job. Bad weather pre- 
clude cutting firewood outdoors? 
You can trim it to size—quietly— 
at hearthside (just sweep up chips). 


@ “How to Install Protective Alarm Devices,” 
covering sirens, bells, lights: $2.50, Alarm 
Supply Co., 7294 Glenview, Ft. Worth, Tex. 


@ Technical data on precision gearing plus lists 


- 
things 
т of thousands of stock gears—free from Berg 
to write Inc., 499 Ocean Av., E. Rockaway, N. Y. 


for € "Remodeling with Wood Windows and Panel 
Doors," 15 pages with sketches, is free from 
Ponderosa Pine Woodwork, 1500 Yeon Bldg., 

Portland, Ore. 97204. 


Stanley has 2 new ways to shave, file, trim. 


КР 
Introducing the Surform* Shaver and the Surform 
Mini-File. Just what's needed in every workshop. 
hey do great smoothing jobs — especially in tight 


areas — that ordinary tools can't. 


One-handed Surform Shaver trims, shaves, — 
1 helps you do things right 


Бсгарез with an easy pulling action. Great 
Or curves, corners, tight angles. Won't “chatter” 
brchip edges. About $1.79 with an extra blade. 


Like all Stanle rform tools, replaceable blades 
feature super Sharp, pre-set, edge-cutting teeth. 
Won't clog; are fast, safe. Take on wood, 
plastic, plaster, soft metals. 


wide. Just-right to file grooves, smooth 
joints, cut notches, square corners. You'll wonde: 


how you ever did without one. About $2.69. ' 


Blade on Surform Mini-File is only №", 


Taking Care of 
Your Car » suu 


Good hints others have used 


| 


Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 


pa 


А 


Watch it—when installing new valve-retainer locks 


Valve-stem seals can be crushed if the valve spring is over-compressed while 
you're placing the retainer locks in their proper position. Compress the valve 
spring only enough to enable you to insert the locks. 


 — | 


Keep the knots out of those seat belts 


On late-model cars with automatic-locking seat-belt 
that's allowed to become creased or knotted can cause the retractor to lock 
prematurely—resulting in a trip to the garage to unlock it. 
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Differential tear-down 


Threads been damaged on a rear- 1 
axle adjuster? Oil them, place the 
adjuster in the carrier, and put the 
bearing cap on, partially tighten- 
ing it. Then rotate the adjuster in 
both directions until the interference 
caused by the damaged threads is 
removed. 


Excessive light leakage? 


If leakage around the heater, up- 
per-level ventilation, and A/C con- 
trols is your problem, inject silicon- 
rubber adhesive sealant between the 
chrome beads and the decal. This 
will block the distracting light and 
allow you to concentrate on the 
road and your driving. 


Stabilizing a jack 
If you own a small car, and the 
jack lifts the car from the side, you 
may have a problem: instability— 
because of the jack's small support 
base. To improve your jack's stabili- 
ty, weld on two braces and a piece 
of strap iron at the base as shown 
in the photograph above. 


A plus for 
people who 
change their own 


We figure you power buffs have lots of 
interests and lots of equipment to go with them. 
So NGK builds a plug for practically every inter- 
nal combustion engine made. 

Also, being mechanically hip, you 
appreciate quality and efficiency. So we build 
the most efficient, toughest plug we can. The 
kind you'd want to put in your own car, bike, 
outboard, buggy...whatever. 

But all our plugs — and it takes the com- 
pany computer to keep track of them—have 
one thing in common: a never-say-die “Heart 
of Copper". 

Used in place of ordinary iron cores, 
this highly conductive copper core delivers 
maximum performance under all conditions. 


€ 


It dissipates heat fast, cuts down plug damag- 
ing hot spots and piston-popping pre-ignition. 
A long-nosed insulator holds just the right 
amount of heat to reduce tip fouling. In hot 
engines or cold, under easy or hard use, NGK's 
fire on time, every time. а 

If you're a motorcycle owner, you prob- 
ably know all about NGK performance. You 
sports car types do, too. But NGK's work just 
as great in utility and recreational vehicles. 
And they'll fire-up your hairy V-8 as quick as 
your one-lunger saw. 

Take our tip. Screw in a set of "Heart 
of Copper" NGK's. They're a change for the 
better. 

NGK, the long life, hi-performance plug. 


NGK SPARK PLUGS (U.S.A.), INC., 12511 Beatrice St., Los Angeles, California 90066 
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How They're Solving Reactor Problems 


ages of objects immersed in sodium 
by scanning them with high-frequen- 
cy sound waves. So far the pictures 
look crude by home-TV standards, 
but clear enough to be helpful. 

How about plutonium? With 
enough real headaches to worry 
about, it’s a relief to find some “prob- 
lems” have been exaggerated—like 
hazards that foes of the breeder see 
in plutonium for atomic fuel. 

Plutonium, they rightly point out, 
is one of the most toxic radioactive 
poisons known, and they raise the 
bugaboo of its escape from the breed- 
er plant. To put this in perspective, 
plutonium has actually been im- 
planted right in the human body— 
in nuclear-powered, heart-stimulat- 
ing artificial pacemakers. It’s safe as 
long as it’s securely confined, as the 
example aptly illustrates. 

The Tennessee breeder will guard 
against the escape of plutonium by 
the classic atomic-design principle of 
“defense in depth.” If fuel pins melt- 
ed down and freed their plutonium, 
it would still be sealed within the 
two-inch-thick wall of the staunch 
reactor vessel. And beyond this bar- 
rier there lies still another one, the 
gas-tight wall of the Reactor Build- 
ing itself. 

Another worry about plutonium 
has been aired. All-fissionable, it’s a 
more concentrated fuel than conven- 
tional reactors’ uranium. The Oak 
Ridge breeder will contain more than 
a ton of plutonium—many times the 
“critical mass” of the pure stuff 
(some 11 pounds) that, if compactly 
assembled, could produce an uncon- 
trolled chain reaction. What if an 
accidental meltdown, liquefying even 
the heat-resisting plutonium oxide 
fuel (melting point, about 4300 de- 
grees F), allowed that to happen? 

It couldn’t possibly go off with 
the magnitude of an atom bomb, all 
agree. But critics have publicly 
claimed the possibility of a nuclear 
explosion as forceful as 100 tons of 
TNT. The AEC denies it; a molten 
core’s plutonium would be too dilut- 
ed, it says, by inert uranium, fuel 
cladding, structural materials, and 
sodium coolant. Remotely conceiv- 
able to the AEC at most is a nuclear 
mini-explosion with a small bang— 
nothing calamitous. 

New safety advance. A final an- 
swer is to preclude a meltdown acci- 
dent—obviously of prime importance 
anyway—and hopes are looking up. 
Early breeders tended to be inher- 
ently ticklish to control. But a new- 
er “Doppler-effect” principle, which 
reduces a breeder’s power whenever 
its fuel temperature rises, was suc- 
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Continued from page 65) 
cessfully demonstrated in 1972. It 
should keep the new breeder auto- 
matically and safely in rein. 

Isn’t there an easier way to build 
a breeder? Alternate types are pos- 
sible. Some dispense with sodium; 
some, with plutonium too. 

In one concept, for example, breed- 
ing would turn natural thorium 
(which isn’t fissionable) into uran- 
ium 233 (which is) for reactor fuel. 
Well-behaved water could be this re- 
actor’s coolant. It’s being worked on, 
but the “fast” breeder at Oak Ridge 
has the priority. Why? 

Reasonably rapid breeding re- 
quires as many neutrons as you can 
generate. A breeder’s potential can 
be gauged by how many new neu- 
trons are emitted on the average— 
usually close to two—by each fission- 
ing atom of fuel. Plutonium, bom- 
barded with "fast" neutrons, ranks 
highest of all with at least 2.4 new 
neutrons per fission. That clinches 
the case for the combination, in the 
view of our breeder program’s plan- 
ners. (A minority of dissenters ques- 
tion whether they’re too optimistic 
about overcoming fast-breeder diffi- 
culties, and might do better to settle 
for a simpler, less-rapid type of 
breeder.) 

Neutron velocity. Fast neutrons 
speed at 30 to 40 million miles per 
hour. Slow (“thermal”) neutrons 
have been brought down to 5000- 
10,000 mph by collisions with “mod- 
erators” like water or graphite. Sodi- 
um doesn’t put a brake on fast 
neutrons. So it's the ideal fast- 
breeder coolant, from a nuclear 
standpoint at least. 

While the “fast” in fast breeder 
actually refers to the neutrons' speed, 
in practice it means fast at breeding, 
too. The measure is a breeder's “dou- 
bling time," in which it makes 
enough new fuel to refuel itself and 
another reactor besides. A doubling 
time of less than 10 years is the goal. 

Has the U.S. picked the right 
horse among competing breeder 
types? Unanimous opinion abroad 
backs our choice. Three nations 
are actually ahead of us in building 
large breeders: the USSR, Britain, 
and France. Each has independently 
plumped for a liquid-metal-cooled 
fast breeder. 

Recently completed and started up 
for low-power initial trials is Rus- 
sia's BN-350 breeder plant on the 
Caspian Sea, designed to generate 
150,000 kw of electricity. More than 
half its heat output will serve for 
desalting water; if it produced elec- 
tricity only, it would yield about 
350,000 kw, and be a close match in 


size for our own coming installation. 

Nearing completion at this writing 
is a 600,000-kw Prototype Fast Re- 
actor at Dounreay, Scotland—about 
half again as big as the one we plan. 
The Soviet Union expects to have 
one of equal capacity, its BN-600, 
well before ours comes along. 

France in 1968 began construction 
of its 250,000-kw Phénix fast reactor 
at Marcoule, due to be running soon. 

U.S. atomic men don't feel too far 
behind. 'They make no secret of their 
opinion, for instance, that the “ag- 
gressive" Russian program aims to 
build breeders first and fix mistakes 
afterward. It doesn't always work; 
the Russians may already be in seri- 
ous trouble with their newly operat- 
ing BN-350, begun before discovery 
of the stainless-steel swelling prob- 
lem. (There's still time to alter the 
core design of their coming BN-600.) 

Test reactors. Licking the breed- 
er's problems in advance will be the 
U.S. strategy. Expressly to learn how 
to build our demonstration reactor, 
we'll have constructed at least three 
others first. Already aiding designers 
are the sodium-cooled Southwest Ex- 
perimental Fast Oxide Reactor in the 
hills of Arkansas, and a Zero Power 
Plutonium Reactor in Idaho housed 
in a building resembling a Cape Ken- 
nedy blockhouse. Slated for readi- 
ness by 1975 at Richland, Wash., is 
a Fast Flux Test Facility, a sodium- 
cooled reactor in a 135-foot globe. 

Our breeder demonstration-plant 
program got into high gear in 1971, 
when the President advanced it from 
an AEC study to a national goal. 

In 1972, the AEC accepted a joint 
proposal to build and operate the 
plant by Commonwealth Edison Co. 
and the Tennessee Valley Authority. 
TVA contributed the site. Last No- 
vember saw the major remaining de- 
cision: Westinghouse would be the 
“lead” maker of the breeder reactor, 
which would also incorporate best 
features of proposals from General 
Electric and Rockwell International. 

'The completed breeder plant is ex- 
pected to have a useful life of 30 
years. Its first five years will be its 
"demonstration" period, with TVA 
buying its total electric output. 

Utilities help. Not all the demon- 
stration plant's $700-million cost will 
be borne by U.S taxpayers. Electric 
utilities have pledged so far to con- 
tribute $240 million to it—the larg- 
est commitment they've ever made to 
a single research-and-development 
project. Data and know-how that 
they'll gain may well be worth it if, 
as they believe with the rest, the 
breeder's the coming thing. us 
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A new, short, easy course trains you at home 


Now you can prepare quickly to do professional 
appliance servicing at home in your spare time. 


You are ready to start servicing appliances after 
only a few lessons. The entire course can be finished 
in a matter of months. 


This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want to live, you'll find a demand for top-notch 
appliance servicemen. 


There are probably thousands of broken appli- 
ances right in your neighborhood. These can mean 
cash profits for you starting soon. Use your spare time 

pias 
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| NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 


to make $4 to $6 an hour fixing appliances for friends 
and neighbors. 

Low-cost training plans cover — 

* Small and large home appliances 

* Farm and commercial equipment 

* Portable electric tools 

* Small gasoline engines 


— there is even special training to prepare you 
for air conditioning and refrigeration. 


Special NRI appliance testing equipment is in- 
cluded in your course at no extra cost. Mail coupon 
for your FREE NRI Catalog. No salesman will call. 
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PERSONAL-USE REPORT 


Whirling Cords 


That "Eat" 
Your Weeds 


'The first time you try the Weed 
Eater you'll probably have so much 
fun you'll run out of weeds. I did. 
Start it up, and four seven-inch-long 
monofilament cords whirl around to 
cut and slash away weeds, stalks, 
light brush, and unwanted grass. 


Unlike metal blades, the nylon 
cords aren't dangerous (I purposely 
aimed for my boot, with no harm) 
and they don't break or get dull. 
You can work right up to fences, 
curbs, pipes, trees, culverts. The flex- 
ible cords sneak into sidewalk crev- 
ices and under wire fences. When 
they wear down—how fast depends 
some on your technique—you push 
a release and yank out a few more 
inches from the spools in the drum. 
Each spool holds 45 feet of cord— 
enough for several years. 

The Weed Eater we tested is made 


Four spools hold 45 feet of cord each (two spools on 
electric, right). As cords wear down, you pull out an- 
other seven inches. New spools go in easily. As head 
spins (left), whirling cords cut weeds. Weed Eater 
(right) moves in tight against walls and fencing. 


by Hoffco and powered by a three- 
hp Tecumseh two-stroke engine. For 
heavy trimming you can substitute 
a brush blade or circular saw. For 
lighter lawnkeeping, there's also a 
new electric version. It's lightweight, 
powered from a 120v outlet, and has 
only two spools of cord. 

The Hoffco gas unit, without saw, 
is $238. 'The head alone (if you al- 
ready have a suitable gas-powered 
brush saw) is $98. The electric unit 
is $79.50. Both are from Weed Eater, 
Inc., 1546 Richmond Ave., Houston, 
Texas 77027.—E. F. Lindsley 


True Grit. 


“unsawable” materials. 


How? Hundreds of tungsten carbide 
articles permanently bonded to the 
Dlades make them a match for mate- 
rials that usually call for expensive 
diamond or solid tungsten carbide 
toothed blades. And if that isn't true 


grit, what is? 


Remington "Grit-Edge" blades are 


When ordinary blades can't do 
the job, Remington ''Grit-Edge" 
blades take over. They take the 
tough out of tough jobs, saw through 


available for Hacksaws, Saber Saws, 
Circular Saws, Bandsaws, and as a Rod 
Saw. The only thing ordinary about 
them is their low cost, which is a bar- 
gain considering their long life and 
the jobs they do. 

For more information, see your hard- 
ware ‘dealer or write: Grit-Edge 
Products, Dept. 290, Remington Arms 
Company, Inc., Bridgeport, Con- 
necticut 06602. 


Remington. a» 


“Remington” is a trademark registered in the U.S. Patent Office. 
"Grit-Edge" is a trademark of the Remington Arms Company, Inc. 


When ordinary blades can't cut it. 


RECOMMENDED CUTTING 
APPLICATIONS FOR 
"GRIT-EDGE" BLADES 


- | Saber 


Material 


Ceramic Tile — |. 
Slate 
Marble 
Flagstone 
Brick 
Glass. 
Fiberglass 


Tempered 
Hardboard 


Asbestos 
Cement 
Composition 


Material 


Hardwood 
Flooring y xL 


Stranded Cable 
SpringStel — 
Hardened Chain 
Stainless Steel 
Tailpipe Bolts _ 
Cast Iron 
"requires coolant and vanable speed machine. 


P" 
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Handy little Devils 
for nasty little jobs. 


Patching . . . caulking . . . whatever the job, | 
top-quality Red Devil tools and chemicals | 


make it easy! 


For patching holes and cracks, use a quality 
spackling compound like Red Devil ready- 
mixed Patch Paste* — and a Red Devil Putty 
Knife. Red Devil Putty Knives are so ruggedly 
built, you'll never need to replace one unless 
you lose it! 


To seal cracks around tubs, sinks and 
showers, apply a bead of Red Devil Tub & 
Tile Caulk from its handy tube. Perfect for 
resetting loose tiles, too! 
It's easy... 
with the Devil! 


Hed Devil 


Red Devil Inc 
Union, N.J. 07083 


HELP 
FOR 
YOUR HOME 


ЖЖЖЖ Ж 


For everything to 
fix up and keep up 
your home, visit 


your local 


ЖЖЖЖ Ж 


HARDWARE 
STORE 


...a member of 
National Retail 
Hardware Assn. 
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At Last.. 


. the Real BD-5 


[Continued from page 83] 


spections at various points. The FAA 
man must also make a final inspec- 
tion when you complete your craft 
before it is permitted to fly. This is 
for your protection, and there's no 
charge for any of it. Finally, before 
you depart on that high-speed coast- 
to-coast economy run, the FAA re- 
quires you spend at least 75 hours 
testing your new plane near your 
home airport. 

Only “aircraft-quality” material is 
permitted in the BD-5. No saving 
nickels and dimes on little items that 
might screw up and put the entire 
airplane in difficulties. The main 
wingspar of the BD-5 (Jim's trade- 
mark in all his planes) is a big thick 
aluminum tube that looks like a gun 
barrel. 

'The wing ribs are close together 
for extra strength. Not only are the 
joints secured by rivets, but they are 
smeared with a special black gook 
called Proseal, which costs $23 a 
pint, then pressed tight. The Proseal 
is like a weld. But it also has a rub- 
bery consistency and soundproofs, 
weatherproofs, and makes every seal 
rock solid. There are, of course, some 
airplane sections that are so critical 
they can't be trusted to the skill of a 
homebuilder. These parts are pre- 
formed at the factory. They include 
ribs, spars, channels, fuselage bulk- 
heads, and trim-tab panels. 

Factory help. If, after you start 
to build your BD-5, you run into a 
problem, your local BD dealer 
(who's gone to school at Wichita to 
learn the tricks) can usually straight- 
en you out. However, expert advice 
is available every day, except week- 
ends, by calling the factory. Bede 
knows how hard it is to build ex- 
perimental airplanes, and how im- 
portant it is to build them safely. 

Until now, the homebuilt-airplane 
situation has been a slapdash busi- 
ness. Some “genius” came up with a 
plane that looked good. Neighbors 
noticed it, wanted to build one like 
it, and the designer gave them a 


BD-5B SPECS 


Maximum speed (sea level) 213 mph 

Cruise speed (7500 feet) 210 mph 

Rate of climb (sea level) 1480 fpm 
‚0 


1215 miles 
Takeoff ground run 670 ft. 
Takeoff ground run (over 50-foot 
obstacle) 
Landing ground run 
Landing ground run (over 50-foot 
obstacle) 


Stall speed (full flaps) 

Stall speed (clean) 
Maneuvering speed 
Lift/drag ratio 

*55-hp engine and long wing 


sketch and a lot of verbal advice. 
They got out the tools and started 
building a reasonable facsimile of the 
airplane. 

This kind of thing is very danger- 
ous. Even well-designed planes can 
be temperamental when rigged wrong, 
and someone skillful with tools may 
not be experienced as a pilot—able 
to deal with a sudden emergency 
in his homebuilt. 

Bede's plane, however, has been 
thoroughly flutter-tested, static-test- 
ed, stall-tested, and drop-tested. 'The 
parts are standard. Every key part is 
stronger than necessary, providing a 
comforting safety factor. 

Hire a mechanic. And if you are 
a man who must have a BD-5 but 
don't have the patience to screw a 
light bulb in straight, buy the kit 
and hire a top mechanic to do the 
job for you. It's perfectly legal, pro- 
vided the mechanic does not set up 
an assembly line and go into manu- 
facturing on a mass scale. 

Bede provides a small light plas- 
tic “hangar trailer" to keep your lit- 
tle beauty out of the weather and 
to tow it to the nearest airport. The 
plane is available with optional elec- 
tric starter, heater, and miniature in- 
struments (if you can afford them) 
in addition to the standard panel: 
airspeed, altimeter, tach, compass, 
and engine gauges. 

BD-5 sales are brisk. Jim has put 
the homebuilt business on a mass- 
production basis. He's got $200 de- 
posits on 4300 planes already, and 
new orders are rolling in steadily. 
Barry Goldwater has a kit on order. 
So does Richard Bach, author of 
Jonathan Livingston Seagull. A 
Navy Blue Angel, a vice-president at 
Lockheed, and an Air Force general 
all bought kits. 

Bede has distributors all over the 
United States, in Canada, Switzer- 
land, South Africa, England, Paki- 
stan, Japan, and Ethiopia. New 
Zealand is negotiating for rights to 
manufacture the plane and sell it 
ready-built in much of Southeast 
Asia. The reason for the plane’s suc- 
cess isn’t hard to see. Where else can 
you get a vehicle that carries you 
200 mph for 114 cents per mile? 

Are you ready for takeoff? 

Before you take your first solo 
flight in your BD-5, check out in 
an airplane that requires skill to fly 
properly. Then flying the BD-5 will 
be a cinch. 

One thing is sure. Nowhere in this 
inflated high-priced modern world are 
you likely to get the kind of bargain 
Jim Bede is now offering you in his 
mini-transport-sailplane-fighter. ШШ] 


You roll into camp, Can-Tent mounted over doors . . . 


For RVs: A Tent in a Can 


Backpackers have their own tents. So do mountain 
climbers and arctic explorers. And now there’s one for 
RV owners, the Can-Tent. It unrolls from a canister 
mounted above the camper doors, enabling you to go 
from the tent directly into the RV’s living area. Let it 
rain—you’re under cover all the time. And for Mom 
and Pop, it can be a separate room. 

Want to set up the tent away from the camper? No 
problem—it can be detached. 

Can-Tent’s floor is made of vinyl-laminated nylon. 
The walls and ceiling are of rip-stop nylon. The frame 
is aluminum. Height? Six feet at the eaves, over seven 
at the center ridge. Floor area is nine feet square. Can- 
Tent costs about $275. It’s made by GFB, 5145 Kelvin 
Ave., Woodland Hills, Calif. 91364—Ray Hill 


Set up the frame and unroll tent from canister... 


And minutes later, it's up, ready to live in. 


e 


sme d 


OXYGEN MONITOR 


Who Needs 
It? 


It isn’t very big. Just a little green 
case, with probe and cable attached, It 
isn’t hard to use. It isn’t temperamen- 
tal. There's almost no wear-out to it. 
It goes with you quietly in your tackle 
box. It doesn't beep or buzz or whistle 
Dixie. In fact, the only thing it can do 
is measure dissolved oxygen in water. 

Funny thing, though — that's what 
tells you exactly where the fish have to 
be in any lake or river or impoundment. 

How have you gotten along this long 
without it? 

At sporting goods and fishing tackle 
dealers nationwide. 


SENTRY 


- OXYGEN MONITOR 


BASS-OX, INC. Р. О. ВОХ 35129 DALLAS, TX.75235 (214) 350-7831 


A Change 
for the 
Better 


The troublesome, costly-to- 
maintain wooden door to your 
basement may leave something 

to be desired. It's probably awkward 
to operate, leaky, dangerous for the 
children to play on, and not much 
to look at. 


Replacing it with a modern, all-steel 
Bilco Door gives you a better way 
out. You'll like the Bilco Door's neat 
trim appearance, easy operation 
and weathertightness. And while 
you are enjoying its benefits, it is 
paying for itself by saving you repair 
and replacement cost. 


Anda Bilco Basement Door is also 
the ideal addition to your present 
home, or the one you plan to build. 
The direct outside access it provides 
supplements the interior stair, 
makes your basement useful, 
convenient and safe. Like adding a 
whole extra floor of living space to 
your home. 


The BILCO Company 

Dept. PA-83 

New Haven, Connecticut 06505 

Please send appropriate information and 

the names of local dealers. 

I'm interested in: 

O Replacing a wooden basement door 

O Direct basement access on home to 
be built 

О Adding direct basement access to 
my present home 


Name 

Address 

City 

State — — dip 
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Automatic 
Opener 

for Your 
Garage Door 


Would you be interested in an 
automatic garage-door opener that 
costs practically nothing and is eas- 
ier to install than any unit you can 
buy? Then you'll like my design. It 
will work on your door if you have a 
lock like the one sketched below. 

To make the opener, you first ad- 
just the springs on your door's lift 
mechanism so they?ll slowly raise the 
door without help. This simple ad- 
justment varies from door to door. In 
an old assembly you may have to in- 
stall a new pair of springs. 

Next, add the mechanism shown in 
color in the sketch. You need only 
add the colored items; the rest is the 
stock door hardware. 

Here's how the opener works: Al- 
ways leave the slide lock retracted 
when the door is in use. Ordinarily 
this would let the lock spring pull 
the steel lock arms clear of their 
slots in the door-wheel tracks. This 
would allow the door to rise. 

But the angle arm—restrained by 
the tip of the bolt sticking through 
its lower end—prevents this. When 
your car bumper presses on the 
opener arm, however, the angle arm 


BOLT & NUT 


STEEL LOCK ARM 
LOCK ARM 


GARAGE DOOR 4 


1/4" HOLE 
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GUIDE LOCK SPRING 
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3 и GUIDE 
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x" 
is pushed away from the door and 
free of the restraining bolt tip. This 
allows the steel lock arms to pull 
free of their slots and the door rises, 
automatically. 

Drawbacks to the system? There 
are two: One, you have to close the 
door manually. No real problem— 
you can do so from inside the garage 
and out of the weather. Two, the | 
opener won't work if you leave your 
garage door locked. us 
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Hybrid for Full-Time Travel 
Continued from page 69] 


The flywheel weighs 42 pounds 
and turns at about 24,000 rpm within 
a steel and glass-fiber safety housing 
evacuated of air to a modest 10mm of 
mercury. That's because when the 
flywheel is rotating at full speed, 
its outside edge is traveling at a 
speed of about Mach 2. Friction at 
normal air pressure at this speed 
would cause the wheel to heat up 
and destroy itself. 

Numerous exotic wheel materials 
and configurations were proposed 
[*Super Flywheels,” PS, Aug. '70], 
but actual tests produced some cat- 
astrophic failures of fiber materials, 
and Lockheed was looking for some- 
thing that could be produced by 
ordinary machining at low cost. 
Steel was finally chosen. 

Fat safety margin. The trick 
was to design a wheel with each 
working part equally stressed. In an 
intentional test to destruction, a 
Steel wheel fractured at 36,000 rpm. 
Actual operation is planned at only 
24,000 rpm. 

Repeated tests of flywheels given 
different housing materials and run 
to destruction showed that a glass- 
wound steel housing worked well. 
The steel took the initial slashing of 
the fractured pieces and the glass 
provided final containment. 

What kind of transmission? In 
most cars, as the vehicle increases 
speed, the engine also speeds up. 
Slow down, and the engine slows 
down. Lockheed was asking the car 
to speed up while the flywheel slow- 
ed down. And to recover energy, the 
flywheel had to increase rpm as the 
car slowed down. The transmission 
that Lockheed designed to meet 
these requirements is a hydrostatic 
combined with planetary gears. 

The gear ratios are infinitely vari- 
able and the transmission puts no 
restrictions on the engine, flywheel, 
or vehicle—that is, it does not pre- 
vent the speeding up or slowing 
down of any of the three. 

Lockheed is now investigating the 
possibility of using kits to retrofit 
trolley buses as hybrids. These quiet- 
ly efficient, economical, and last- 
forever buses are still the best pub- 
lic transportation available—unless 
they meet with street obstruction, 
route alterations, or the need to pass 
another bus. Then, wedded to their 
trolley, they're as helpless as a tur- 
tle on its back. 

Lockheed's plan is to put a com- 
pact flywheel aboard each bus, wind 
it up with trolley line power and, 
via a generator, feed the flywheel 
power back to the traction motors 
for off-trolley operation. 
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. Handyman Appliance 
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new exclusive Circuli 

Trainer. See catalog 
for details. 


Approved for Veteran Training 
ACCREDITED MEMBER: National Home Study 
Council, National Association of rate & 
Technical Schools 
Send for FREE 
illustrated Ciia 


Train now for a rewarding technical career 
— with real opportunity, security, and high 
m" NTS gives you a wide range of fields: 

r TV Servicing, Auto Mechanics, Air 
Conditioning, Home Appliance Repair, and 
many more! You learn on the actual tools 
and equipment of the trade — yours to keep 
at no extra cost! It’s fast, easy, exciting 

.andit uL 1 off! 
Get moving to jail coupon, receive 
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salesman will call. 
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8-unit electronic 
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World-Wide Training Since 1905 
Resident & Home Study Schools 


4000 So. Figueroa St., Los Angeles, Calif. 90037 
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CAMPING INFORMATION $ 
for Hunters, Fishermen S 


A camping book with an angle! It's Leonard Miracle's 
SPORTSMAN'S CAMPING GUIDE. And the angle is 
special information for hunters, fishermen — how to 
pack guns and fishing tackle, find a campsite near 
game, take care of your catch, pack out game — and 
much more! Plus use of compass, maps, selecting 
equipment, making fires, auto camping, every camp- 
ing technique you'll ever need! 160 pages, 80 illus- 
trations. Sturdy hard-gloss paper cover. 


SPORTSM 


IAN'S 
CAMPING GUIDE 
ONLY $1.95 \\ 
Money-back 5} 
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Outdoor Life Skill Book Send check or money. 
FE BOOKS 


Are you missing 
half the joy of 
your guitar? 


If you haven't 
$ been getting as 

much fun as you'd like 
-.. from your guitar, maybe 
it's because you don't know 
enough about how to play it. You 
probably learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords—the way a teacher 
would. The difference is we teach with lessons by 
mail, and it costs a lot less. Courses in other in- 
struments too—piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with 
more details. Send your name, address, zip code and 
list instrument you want to learn. Write U.S. School 
of Music, Studio A158, Port Washington, N.Y. 11050. 


© 1973 0,5. scHooL oF music зэв 


AUGUST 1973 | 125 


Protect Your Tools 
And Your Kids With This 
Lockup Workbench 


Lockable sliding doors keep your tools 
from harm and harming. Dust, dirt, and 
unauthorized users are kept out. Yet 
when you want unhindered access, simply 
lift out the doors from their tracks and 
set them aside. 

Inside, you can build in peg boards. 
shelves, racks, tool carriers, cord holder, 
and an adjustable work support. PS Plan 
5564 shows you how. 

To order your plan, send only $2 
(check or money order, no cash) to 
Popular Science Plans, Dept. 380, 355 
Lexington Ave., New York, N.Y. 10017. 
For another 25¢ you get the plans cata- 
log, full of interesting things to make and 
use, Allow about 3 weeks for delivery. 


UPHOLSTERING AND DECORATING 


PAYS BIG MONEY 


Make money even while you learn as 
you build attractive new furniture trom |Г?евасскетә 
it р 

to 


I pa 


9 
Toon 


fillings, fabrics, frames—show 
y-step how to do custom up- 
oistering--gain skill quickly. Many thou- 
sands of men and women now enjoy 
Secure futures with Upholstering skills 
that bring TOP PROFITS, HIGH-PAY JOB 
OPPORTUNITIES, INDEPENDENCE— 
part-time or full-time! 


‘As a housewife, 1 
njoy added in- 
е)? come. Was able to 
: earn approximately 
$250 before completing 
Course. Enjoyed every lesson.” 
Mrs. Sarah Setzer, 
Augusta, Wise. 


‘My wile learned 
ith me and helps 
considerably with 


yin 
Richard Felcay, 
Topeka, Kansas 


UPHOLSTERY & DECORATING SCHOOL | 
1 Home Study Schools 
N.J. 07424 Dept. 5111-083 | 


Zip. 
and Cai 
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Sleek New RVs 
Continued from page 78 


disturbing to campsite neighbors in 
early morning or at night. We think 
it needs a manual override. 

Both rigs had excellent power. 'The 
FMC with a 440-cu.-in. Chrysler en- 
gine took 37 seconds to get up to 60 
mph. The GMC, with a 454-cu.-in. 
Olds engine, did it seven seconds 
faster. Both vehicles have plenty of 
power for passing and maintaining 
speed up hills. Gas consumption? 
Just over nine mpg for the GMC and 
six mpg for the FMC. 

We didn't make any special brake 
tests, but brakes in both units han- 
dled any situation we encountered 
without fade, increase in pedal pres- 
sure, or change in our driving habits. 

We did encounter some mechani- 
cal problems with both rigs. A punc- 
ture developed in first the left, then 
the right, air bag of the GMC, leav- 
ing the whole rear end sagging. De- 
spite this, we were able to drive it at 
up to 55 mph without loss of control. 

We would recommend stops in the 
bellows to prevent the amount of sag 
we experienced (see photos below). 

The FMC threw a fan belt, caus- 
ing the engine to overheat. With the 
power plant in the rear of this very 
long vehicle, it is difficult to notice 
overheating unless you monitor the 
temperature gauges constantly. We 
also lost the operation of the driver's 
side windshield wiper in the rain. 

Still, we found these new motor 
homes a revelation in ride comfort 
and handling ease. We believe these 
are new RV standard setters. 05 


Air-bag suspension improves handling 
of GMC when it's working. But air bags, 
which allow you to adjust rear suspension 
to desired road height, ruptured on unit 
PS tested, so rear of vehicle collapsed 
(above). Apparently bags ruptured be- 
cause there was not enough clearance 
between tires and the rubber air bag. 


Road 
Atlas 
ге 
| 1 can't refuse. Send 
me_—copy(s) of ehe. 
| the 1973 Travel Map ME 


| and Atlas. | enclose 
$2.25 for each set 

| (check or money 

| order, no cash). 

| Dept. Ak 


| 
lg 
I Addres: 
I City. 


Aus 


State. — Zip. 
POPULAR SCIENCE 
1 Вох 190, Kensington Station, Brooklyn №, Y. 11218 | 


Let PS guide you 


to almost 300 


science trips 


Get your own 26" by 18" copy of the 
1973 Popular Science Travel Map 
that shows you where to find almost 
300 fascinating attractions related to 
science and engineering. Many of the 
detailed listings give days open and 
admission fee, if any. The map comes 
folded to fit your glove compartment 
so it'll be handy when you want it. 
You'll want to stop often to learn more 
about the exciting world of technology 
and how it affects your life. 
Popular Science offers with its Travel 
Map a remarkable value in a road 
atlas. This oversize, 11" by 15" Rand 
McNally atlas has 128 pages—it 
weighs over a pound! Printed in four 
colors, the atlas boasts these features: 
* 185 city and metro maps—many a full 
page or more 
Large state maps—65 pages of detailed 
drawings 
* Canada—national map plus 10 pro- 

vinces 
* Mexico with mileage chart— 

added this year 
* 17 national parks—placed with 

the state maps 
* U.S. mileage map and chart— 

84 cities listed 
* Complete index— 28,000 cities 

and towns 
* Motor, game, and fish laws; 

Tolls on roads and bridges; and 

more. 

Both for only $2.25 
You'll see the Rand McNally atlas alone 
selling for $2.95. You can get it AND the 
Popular Science Travel Map of Science 
Attractions for only $2.25, postpaid. How 
can Popular Science do it? Don't ask, just 
try it. If you don't like it after 5 days, send 

E a! it back for a re- 
y fund. How can 


Travel 
KEY TO MAP SYMBOLS ap 
-3 AEROSPACE 2 TECHNOLOGY 
—) MARITIME —  ;WEAPONRY 
жатр — TRANSPORTATION 


4 
If you’re a Popular Science kind of man, here’s your kind of book club. 


A special kind of man reads Popular Science. The kind of man who likes to do it 
himself, and do it right, whether the job is home improvement, car repair, elec- 
tronics, a workshop project... The kind of guy who's interested in what's new in 
science and technology. If you're that kind of man, there's one book club that 
was created just for you. The Popular Science Book Club. Great books on all your 
favorite subjects—at big discounts of from 30% to 65% off regular prices. 


oo HOME 
ELECTRICIAN 


The Complete Book 
of Furniture Repair 
and Refinishing 


326. PICTORIAL HANDBOOK OF TECHNICAL DE- 
VICES. Over 8000 construction details for machines, tools, 
etc. Retail $12.50. 


329. COMPLETE BOOK OF FURNITURE REPAIR AND 
REFINISHING. Refinish, repair, restore antiques or modern 
furniture. Retail $8.95. 


334. AUTO REPAIRS YOU CAN MAKE. Tune-ups, lube 
lobs, иша tor rebuilding, body work, and much, much more 
leteil 


338. 104 EASY PROJECTS FOR THE ELECTRONICS 
GADGETEER. Compiete instructions for building money- 
saving items. Retail $6.95. 


050. COMPLETE BOOK OF HOME REPAIRS AND 
MAINTENANCE. Work with modern materials; modernize as 
as you repair. Retail $8.95. 


044. COMPLETE BOOK OF HOME WORKSHOPS. How 
to set up workshops for woodworking, metalwork, etc. All 
about tools. Retail $8.95. 


018. HOW TO BE YOUR OWN HOME ELECTRICIAN. 
All about tools, wiring, outlets, plugs and switches, fuses, 
more. Paperback. Retail $1.95. 


668. 1973 GUN DIGEST. Hi усу Я collecting, target 
shooting plus tables, specs, it $6.95. 


062. POPULAR SCIENCE ILLUSTRATED ALMANAC 
FOR HOMEOWNERS. Day-by-day how-to for keeping home 
and yard in top shape. Retail $8.95. 


323. MODERN HOME 
ADVISER. 1100-pages 


049. HOW TO MAKE YOUR 
OWN RECREATION AND 
HOBBY ROOMS. Convert a 
basement, attic, garage, porch. 
Paperback. Retail $1.95. 


Li 291. HOW TO PLAN AND 
d^ PLANT YOUR OWN 
PROPERTY. 
Hundreds of practical, easy 
landscaping Ideas. 
$ Retail $7.95. 


HOW THE CLUB WORKS 


First, you select any four of these books for only $1. Then every four weeks, you'll 
receive a Club bulletin fully describing the coming selection and alternate books also 
available. If you want the current selection only, do nothing. It will be sent auto- 
matically. If you don't want the selection, or want alternate books, or no 
books, simply indicate your wishes on the card provided and return it 
by the date indicated. You may return any book within ten days, after 
examining it, and may cancel your membership any time after buying 
one regular selection. You need buy only one book per year 
to retain all membership privileges. 


or write to this address: 


POPULAR SCIENCE BOOK CLUB 
44 Hillside Avenue, Manhasset, N.Y. 11030 
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These 3 BIG 
DRAFTING KITS 
GIVEN TO YOU! 


е ВІЯ s of Law 


Basic rules explained and illustrated by means 
of authoritative texts. study aids. self-tests, etc., 
to make law work FOR you. not against you. 
Not a correspondence course. Write for inter- 
esting FREE booklet—'"The People vs. YOU"— 
for full details at no obligation to yourself. 


Blackstone School of Law, Dept. 120.C 
209 N. Michigan Avenue, Chicago, Ill. 60601 


LEARN 
MEAT CUTTING 


school training. 
port good ea 

drafting part time while still 

rning. Why not you? 


OWN 


NATIONAL SCHOOL OF MEAT CUTTING 
Dept. 51-Y Toledo Ohio 43604 


1 FORTH AMERICAN SCHOOL OF DRAFTING, Dept, 34188 
4500 Campus Drive, Newport, California 

jRush “DRAFTING CAREER KIT," including Book, 
{Semple Lasson, Aptitude Test & Drafting Instrument— 


An Atlas Body— In 7 Days 
=; my method of DYNAMIC-TENSION starts 
giving you results that you can feel and your 


AGE. riends will notice. Big, useful muscles. 
fo Gain 


pounds in weight where needed. Lose 
"pot belly." Send me your name and 

address for my 32-page book — FREE 

CHARLES ATLAS, 115 East 23rd St., 

Е "db Мем York, N.Y. 10010 Dept. 1H 


Jock itch (or chafing, rash, itching, sweating) 
shouldn't be treated lightly. 


relief. It 
inflamed skin 
perspiration. Hel 
cushion again 
irritation. And, b 


it's medicated, Cruex 


prevent the fungou: 
infection that can develop 


jef—fast, Avoid 


when th: annoying g itch, too. 
symptoms are improperly Wi ruex. Soothing, 
treated cooling Cruex. 


Cruex.Guaranteed to work or your money back. 


© 1973 Pharmacraft Consumer Products A PRODUCT OF Ш рина: CORPORATION 
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Have Your Fun 
[Continued from page 106] 


coals under those ashes can glow for 
hours. If a strong wind blows and 
scatters the coals, a forest fire could 
result, destroying the forest and you 
along with it. à 

And don't park your bike next to 
your campfire. Remember, there is 
volatile gasoline in that fuel tank. 

Plenty of fun still. Can you en- 
joy yourself abiding by these rules? 
You bet. One of the most enjoyable 
trips I've taken this year was a four- · 
day off-road motorcycle expedition 
through Utah's beautiful southern 
desert region. 

Extremely rugged, the trail we fol- 
lowed wound over terrain that varied 
from soft sand to steep, slick rock— 
a real challenge to our riding skills. 
We carried camping gear on our 
bikes, and for four days we were 
alone in the outback, riding during 
the day and sleeping under the stars 
at night. 

The trip began early one Tuesday 
morning when we assembled at the 
trail head. 'There were 10 of us on 
Hondas ranging in size from 90cc to 
350cc. A four-wheel-drive jeep car- 
rying extra gas and food had left 
several hours earlier. With the head 
start the driver would arrive at our 
first night's campsite before we did. 

We looked over the map one last 
time to make sure each of us under- 
stood the route. Then we fired up 
our engines and headed down the 
trail, riding in groups of two. 

Four days later we emerged from 
the desert, tired, dusty—and totally 
happy. 

What a way to live! We had en- 
dured a thunderstorm, and learned 
from two members of our party who 
pitched their tent in a dry creek bed 
what it was like when they discov- 
ered at three in the morning that the 
creek bed was no longer dry. We 
had enjoyed good food, tasty as 
only the trail can make it, and 
swapped tall tales around roaring 
campfires at night. 

And we had the satisfaction of 
knowing that we had done every- 
thing we could to preserve the area 
we traveled through, so that the next 
people to visit there would be able: 
to enjoy it as we had. 

Our increasing population makes 
our off-road recreational areas more 
vital than ever. We can no longer 
look on the wilderness as our own 
private playground—a place where 
we can ride our bikes anywhere we 
choose, do whatever we want, and to 
hell with the next guy who comes in. 
Let him find someplace else. 

With that attitude there eventual- 
ly won’t be anyplace else. 05 


Build Your Own 


If you're a scientifically minded 
angler, Heathkit's Thermo Spotter 
may be what you need to haul in the 
big ones. The penlight-battery-pow- 
ered thermometer gives water-tem- 
perature readings as deep as 100 feet 
—indicating likely spots for various 
fish species with the changing seasons. 

Temperature fishing is based on the 
fact that different fish live in narrow 
temperature ranges. Locate suitable 
temperatures, and you locate the fish. 
Largemouth bass, for example, prefer 
waters at or near 72 degrees F, while 
most of the trout family live in slight- 
ly cooler temperatures—near 60. 

The Thermo Spotter kittakesabout 


Fish-Finder Thermometer 


two hours to assemble. It comes with 
a conventional bulb thermometer to 
calibrate the unit when you’re done. 
Temperature ranges extend from 32 
to 86 degrees, with a plus or minus 
three-degree accuracy. 

The sensor cable reels into the face- 
plate for storage. Since the reel takes 
up about one foot of cable per turn, 
finding the depth is a cinch. The DC 
meter is activated by a button on the 
face and operates with a bridge cir- 
cuit using a thermistor. Besides fish- 
ing, it’s also handy for swimming 
pools and aquariums. It’s $30 from 
Heathkit, Benton Harbor, Mich. 
49022.—Frank Sargeant 


Sensor cable winds into the faceplate 
through handle on Thermo Spotter. 


Sold g's easiest with a 25-watt 
pencil-tip iron. Clearly marked circuit 
board eases assembly. Pushbutton on 
faceplate (far right) turns on meter. 
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BEA: 2: 
LOCKSMITH 


* нари)! малы tell the story. ж Earn as much as $10 an hour—or more. 


ilz] Today s trained locksmith can just about 
= and factories, 


Witt his own ticket, Кат эз much as he 
fe! nd that “з 

More people: And that mies y 

Ke The fast way to success . . . independence. 


start you get practical experience 
home locks. 


increase in salary 


Position with someon 
Бу pert ot the country he wishes to tive 
зж Learn at home—earn as you learn. 


Let Locksmithing Institute show, you abso 
w you ean qualify for this ex. 


ke your decision based on the Put you in business earning money right 
While you are learning. 


LOCKSMITHING INSTITUTE 


И Technical Home Study Schools 
з, New Jersey 07424 


KEY MACHINE 
plus your tools, locks, 
picks, supplies 
included with course 


Ге ш а el Loto ane 
Natonal Home Study Counci Siste Approved Diploma. Approved lor Veterans Trung 


SS MAIL COUPON TODAY! No Salesman will call 


YOUR OWN BURGLAR 
FIRE ALARM BUSINESS 


LEARN ALARM/SECURITY INSTALLATION, 
SERVICING & SALES AT HOME QUICKLY! 
А recent FBI crime report showed that a 


Train in your own home, at the hours 


with it. The need has never been greater. tools, supplies and 
you can put theory into practice. You will 
be trained in estimating for profit, and in 
how to get business, 


Yet, surprisingly, you need no particular 


For fll information on all the opportuni- 
ties in this expanding field, mail coupon 
today: No saicoran wil call, ever 


SECURITY SYSTEMS 
MANAGEMENT SCHOOL 


incomes of $15,000 to $30,000 in many com- 
muniti. 


F тєснмісаі HOME STUDY SCHOOLS 

Little Falls, New Jersey 07424 Dept. 111-083 

| Please send me without cost or obligation complete details regarding your 
practical Home Study Training. | am especially interested in: (check one only) 


O Locksmithing Institute CJ Security Systems Management School 


PLEASE FRNT] 


city. State. 
D Veterans and Servicemen: check here for G. I. Bill Information for Locomiting Institute. 


Deep in the Earth with the Monster Moles 


lick the trouble," McNally continues. 

Then they concentrated on the cut- 
ter face. "It was simply a broad 
technological advance in design," 
says Jarva's Ed Norman. “The ar- 
rangement of carbide tips, the size 
and shape of them, the quality of 
cutters, the composition. In my opin- 
ion, in fact, in the last two years 
there's been at least a 25-percent im- 
provement in cutters.” 

One other major advance complet- 
ed the progress: the division of moles 
into two kinds—hardrock and soft- 
rock. The operating principle of most 
moles is the same: The body holds 
itself rigid with hydraulic legs while 
other rams drive the cutterhead for- 
ward. If the rock is very hard, the 
legs (often one of two sets of four 
pressing at the 2, 4, 8, and 10 o'clock 
positions) simply jack against the 
wall. No problem. 

Tunnel liner. But softer rock— 
shale, for instance, or conglomerate 
—might not be strong enough. When 
the thrusters try to ram the cutters 
forward, the  multi-ton machine 
might simply slip back. 'The answer: 
shove against a tunnel liner. 

I saw an example of this kind of 
machine under Euclid, Ohio, a 
Cleveland suburb. This tunnel will 
carrry rainwater from Euclid streets 
to Lake Erie. Project manager Dick 
Stier and I walked north in the tube 
a half-mile or so, bobbing along on 
the ties. The tunnel was completely 
lined with steel ribs and horizontal, 
rough-hewn lumber. It was like a 
20-foot-high, infinitely long barrel 
twisting as it followed the street 40 
feet above—like an old-fashioned 
carnival caterpillar. 

Stier told me about the rock on 
the other side of the lining. The 
depth of the tunnel was unfortunate: 
A line runs through almost at center, 
with clay on top, rock on the bot- 
tom, and seams of rubble running 
between and across every so often. 
Without some sort of support in this 
kind of mixture, he explained, the 
tunnel would collapse as soon as it 
was bored. So in his model mole the 
cutterhead is surrounded by a sleeve, 
or shield, that just fits the tunnel. 

Pop-out liner. As we came upon 
the machine, I saw that crew mem- 
bers were building the liner inside 
the rim. As the mole moved ahead, 
the liner popped back out and ex- 
panded to fill the space. 

How was the machine moving for- 
ward? It pushed itself with horizon- 
tal, hydraulic rams, shoving back 
against the last segment of the liner. 

So the soft ground wasn’t a prob- 
lem. What had been, said Stier, was 
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Continued from page 87] 

a 1000-foot stretch of boulders he’d 
gotten through just a few days be- 
fore. “When rocks are big enough, 
you slowly grind your way through. 
But the small ones can cause real 
trouble. They just keep rolling 
around, banging up the machine. So 
you have to back up, climb around 
to the face, and pick the boulders out 
by hand." 

Rubble is just one of the irrita- 
tions mole users run into. Others: 

* Water often causes trouble. Tun- 
nels usually are built running 
upgrade for natural drainage. But 
sometimes that isn't practical, and 
occasionally you strike something 
you just can't handle. “You might 
have a hydraulic head of water, and 
all of a sudden here comes a river 
in on you," says Jarva's Norman. 
“You run like hell and wait until 
the flow stops naturally. Three ma- 
chines are sitting in Spain right 
now submerged in water." 

€ Gas was a problem, but isn't 
much anymore. Methane becomes ex- 
plosive if it reaches a five-percent 
level. Most moles have methane sen- 
sors that sound alarms at 1 per- 
cent, and shut all electricity off (ex- 
cept explosionproof circuits) if it 
reaches two percent. 

€ Surveying the ground in ad- 
vance is a big problem. An unfore- 
seen change in geology can mean 
financial calamity for a tunneler. En- 
gineers now take test borings from 
the surface all along the route, but 
can drill only so many times, and 
may miss something awful down 
there. 

ө Servicing moles can be a hassle. 
Says Perini's Dietl: “If a mole runs 
from 30 to 50 percent of the time, 
you're doing well. It's trying to bite 
its way through rock in a dusty, wet 
atmosphere—and that's a tough as- 
signment." 

* Size can also be a problem. The 
biggest machine in use now bores a 
hole about 34 feet in diameter, while 
the smallest conventional model 
bores an eight-foot hole. General 
opinion is that the machines won't 
get smaller (not enough room for 
the crew), but will get much larger. 
To make using a mole efficient in 
the first place, say the contractors, 
a tunnel must be at least a mile long. 

* Muck removal is the biggest 
long-term problem. “The greatest 
snag we manufacturers have today is 
the lack of ingenuity that goes into 
backup equipment," says Jarva's 
Norman. “No one has come up with 
a more practical method than using 
old-fashioned mining cars" Adds 
Canadian McNally: “The rich coal 


people have telescopic conveyor belts, 
and we look at them with envy. But 
we just can’t afford a mile or more 
of conveyors.” 

Solutions are developing, though. 
Water slurry is one; mix muck with 
water and pump it out. An even more 
promising scheme (already being 
tried in Halifax, Nova Scotia) is 
pneumatic removal. You push cut- 
tings into a pipe carrying high-pres- 
sure air, and you blow everything to 
the surface. Big trouble here is the 
power needed—probably more to 
drive the blowers than the mole. 

Building boom. When remaining 
problems are solved—when muck can 
be removed quickly, roof-support sys- 
tems emplaced automatically, ma- 
chines made more rugged and 
dependable—then, say those in the 
business, a colossal building boom 
will begin under our cities. 

In Paris, for example, there’s an 
underground city abuilding under 
the Seine. Fifteen stories deep, it will 
contain, when completed toward the 
end of the century, gigantic parking 
areas, subways,  superhighways, 
shops, theaters, and restaurants—be- 
sides supplying shelter in case of 
atomic attack. 

Big money is going into tunneling. 
One survey predicts that $28 billion 
will be spent during the decade of 
the Seventies to bore some 13,000 
miles of non-mine tunnels. 

To some, the tunnel boom is a 
worry. Tunnel maker McNally, for 
instance, is apprehensive about what 
he calls “miscellaneous and trivial” 
tunnels. “The thing that concerns us 
is that we'll chop up the under- 
ground before we realize what we’re 
doing—and we're starting right now,” 
he said recently. 

Planning needed. Spreading a 
huge map of Toronto out on a draft- 
ing table, he pointed out a sewage 
tunnel he had dug 100 feet below one 
of the streets. “We built a manhole 
20 feet across and ran it down here, 
and another here, and here to meet 
the tunnel. So forevermore, anyone 
who wants to use this street for, say, 
a rapid transit, must go at least 
100 feet down.” 

It’s time, McNally suggests and 
other tunnel builders agree, that 
someone gave thought to some long- 
range planning. “We buggered up 
this street, and this one and this, and 
all we need are a half-dozen more 
tunnels like this and we’ve buggered 
up the whole city. That’s the biggest 
trouble with these machines—too 
easy to drive tunnels. Wait till Bell 
Telephone and Con Ed discover just 
how easy.” 05 


Kinematic sound screen is opaque in 
upper photo taken from car at rest. With 
car moving at 55 mph, however, kinema- 
tic effect allows driver to see "through" 
it, so tunnel effect is eliminated. Resi- 
dents along freeway hear less noise. 


See-Through 
Sound Screen 
Cuts Noise 


If you live near a busy highway 
you know how noisy ordinary traffic 
can get. In some areas solid barriers 
have been erected to eliminate high- 
way noise. But they've also produced 
a certain tunnel effect giving drivers 
a trapped feeling and causing pos- 
sible hazards. 

Now there's a unique sound barrier 
that may solve both problems. Called 
a kinematic sound screen, the 12- 
foot-high barrier looks like a tall slat 
fence. The slats, however, are tri- 
angular aluminum resonating tubes, 
which absorb sound. In a recent 
noise-level test on an Arizona free- 
way, traffic noise was cut in half. 

The tunnel effect is eliminated be- 
cause the spacing of the slats allows 
the driver of a moving car to see 
through the fence. Once the car is 
stopped, the fence becomes opaque. 

The screen is separated from the 
freeway by a guard rail. Tests now 
under way will determine optimum 
height of the screen, distance from 
the road, and placement of the reso- 
nating tubes. The test results will 
also indicate whether the cost of the 
System makes it practical for other 
installations.—Frank Tinker 
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How to 


get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a litde 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine— 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, “he made 
$70,000 the first three months!" 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hor’ 
new йет... and WHAM! 

It strikes like а bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 


the country . . . MORE MONEY іп 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST. 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 413 

Montvale, New Jersey 07645 


Mail Order Associates, Inc., Dept. 413 
Montvale, New Jersey 07645 
Please rush full details immediately. 


Address. 
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Saul NewYork 
“MR. PERFECT PHYSIQUE” 


HERCULES I!™. Dept. 11532 


Be: Вох 78, MEADOWVALE. ONT., CANADA 


Please send your free brochure under piai 


NAME 


. to-follow 


EES Eee ee ee 
Yes! Now you can gain weight, 
muscle-up all over. No gim 
micks or gadgets. Just a brand lig 
new scientific body-building 
principle that packs on pounds I] 
of healthy body weight, slims 
flabby waistlines and gives you L| 
a brand new appearance. Add 
powerful muscles to your arms, Bi 
chest, shoulders and legs. Send 
254 coin to cover postage and 


handling costs, for FREE easy- 
lan. 


AIN 


in cover 


PLEASE PRINT 


ADDRESS City. 


ШЙ 


State, zip 


A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mall | order shoppihg: Please order directly 


AMERICA’S 
HARDEST 
HITTING SLING 
Range 225 yd. — 232 fps. 
Matched replacement rubbers and 
LEATHER pouch assembly $1.00 
At dealers or order direct. 


WRIST ROCKET* Mfg. 


P.0. B0XX 471-A 
Columbus, Nebraska 68601 


$ 00 Post. Pd. in U.S.A. No C. 


Orders outside U.S.A, add $1.50 
for postage and handling. 


from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. | 


Thousands of 
exciting tool 
values! 


Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Thor, Wi 
Disston, Wis 

Dremel, Speedy Sprayers, 
Plumb, Huot, 
ee Port 


nally Advertised brands of Tools & 
upplies. We ship Coast to Coast at prices Hard to 
Boot, Send S1 for our big 152 page tool catalog today. 


SILVO HARDWARE CO. 
107 Walnut 51., PSD73 Phila., Ра. 19106. 


instant . 
Teficr 


tior catalog of 
parts & kita fo build There's t 
ев. АП 3 plan—$2.50. 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


MODELMAKERS 2 | 
MACHINING 77. 
y wem 


Apply a surface of Teflon instantly with Self Stic! 
тейоп Film or Self Sticking Teflon Glass Fabric. Slip- 
регу, nonstick Teflon has scores of uses in home, 
Shop, and industry. Use Teflon film for irregular sur- 
faces, Glass Fabric for heavy duty. Use on tools, 
sewing tables, counter tops, chemical sinks, splash 
areas, dark rooms, boat galleys, recreational vehicles, 
shelf liners, drawer slides, snow shovels, guide rail 
chute liners, rub rails, bearings, stove hoods, mixing 


CENTER 1558 


boards, glue tables, spray masks. (See article in P.S. 
July issue) 


® TM DuPont 


THE CONNECTICUT HARD RUBBER COMPANY 
AMOUNT 


407 East Street © ТЕЎ compu 
ast Stree 
New Haven, Connecticut 06509 ENCLOSED. | 


O Enclose 25¢ for З page reprint of Popular Science article. 
О Sheet(s) 30" x 36" Self Sticking Teflon Film @ $9.95 each. | 


C gheets) 30" x 36" Self Sticking Teflon Glass Fabric @ 
$9.95 each. Please add $0.75 per sheet for postage 


And handing. Techniques — only $2. Dealers in all major cities. 
name. edelstaal American Edelstaal, Inc. 
p! - 
address. Tonatly. N.J. 07670 
it 
jus - HEAVY ИП WELDER 
state zip. with special $7.00 gift offer to 


SORRY, NO COD'S. PLEASE ENCLOSE CHECK OR MONEY ORDER. 
DO NOT SEND CASH. CONNECTICUT RESIDENTS ADD 614% 
SALES TAX. 


Popular Science Readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


BUY FACTORY 
DIRECT 1 95 
AND SAVE 


Post 
D: 
FITS ORDINARY 110V OUTLET • 6 WELDING HEATS 
Weld, braze, solder or cut most anything made of 


New Table Top Invention Puts You In 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now make 
$16.50 AN HOUR in Busi 
ness once monopolized by 


metal. No experience Follow simple instructions 
. farm and lawn equip- 
iar ‘ako campers. toats, fur- 
andreas of valuable iteme. TO 
mes complete with full face shield. pack of 
ing rods, heasy duty power cables, special 
lorch attachment, ground clamp. flux. easy-to 

illustrated instructions. rod holder, ete. U 
rd 1⁄4” rods to weld iron, steel, brass. bronze. alu- 
minum. other metals. New improved HEAVY DUTY cir- 
cuit gives more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110V 
6 WELDING HE for professional quality 

of 


metals. 10 day 
GUARANTEE. Lifeti 
Service, guarantee. An excellent 
FREE! Mention you saw thi 
7.0 


w big сотрапі 
Special rubber stamps bring high 
prices cost only pennies to make 
low-cost table top machi 
Take 27 cents worth of ma! 
Tonke perfect stamps, the Kind businesses 


ices now buy by the 
дА 


dozen at $2.75 

in spare time in. 

hine on kitchen table S2 ‘ordi 3 

Make any kind of stamp. We'll send you free information 
Without obligation about this established, highly profitable 

busine "ll even your start. For free 

сс Жү tome end sarees tony Ot & postcard so 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-C), Chicago, ШІ. 60626 


shipment sen 
| Con Dep W202. Box 107 


, Houston, Tex. 77018 


Small Engines Service Manual = 


ind Shows You How to Fix 
Small Gas Engi 
MOWERS, 


Su. in. Only universel repair book of its 
kind. Informati 

facturers’ engine 
tion on gas 
Trouble shoo 


d and servicing of Ign: 
Чоп and carburetor equipment. Illus- 
trated with hundreds of clear and con- 
exploded drawings. 300 


Send Check 
or Money order Page 
order and rough oe beginner 

faction Guaranteed or Money Back. 


TECHNICAL PUBLICATIONS DIV., Dept PS-873 
1014 Wyandotte, — Kansas City, Missouri 64105: 


| Here's my quarter. Send the catalog and | 
| refund coupon. Dept. AL | 
| 


Nam 


OT iia 


City. 


Take the PS Plans Catalog 
And Get a Refund Too 


Over 50 projects that you can build yourself. 
Send 25¢ today for the complete catalog, and 
we'll give you a 25¢ refund coupon good to- 
ward your plan order. Use the handy coupon 
above. 


Popular Science Plans 
355 Lexington Ave., New York, N. Y. 10017 


LIVE IN THE WORLD OF TOMORROW...TODAY! 


(And our FREE CATALOG is packed with exciting and 
A BETTER LIFE unusual ecological & physical science items—plus 
STARTS HERE 


4,000 finds for fun, study or profit. . . for every mem- 
ber of the family.) 


For greater relaxation, concen- 
tration, listen to your Alpha- 
Theta brainwaves. Ultra-sensi- 
tive electrode headband slips 
on/off in seconds—eliminates 
need for messy creams, etc. 
Atch'd to amplifier, filters 
brainwaves, si beep for 
ea. Alpha or Theta wave passed. 
Monitoring button simulates 
Alpha sound: audio & visual 
(LE.D.) feedback. Reliab! 
easy-to-use unit—comparal 
to costlier models. Completely 
safe. Comprehensive instruction 


bool 
No. 1635N (8x3x4"; 24 oz.) 


and photography! Optix® Experiments 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope, telescope, 
microscope, kaleidoscope! . . . Build a 
35mm reflex camera with interchange- 
able lens system! Make, develop pho- 
tographic film! Enjoy the fun and fas- 
cination of having your own optics 
lab. Fully illustrated 112-pg. manual, 
842"x11", clearly explains usage of 
this stimulating kit's 114 precision 
engineered components, 


Stock No. 71,646N 


$21.00 Ppd. 


non SL A 
TERRIFIC BUY! AMERICAN MADE! 
OPAQUE PROJECTOR 


Projects illustrations up to 3" x 


тщ a 
BUILD A 
“PRO” WEATHER STATION 


Meteorology kit can give you the 
know-how to check your predictions 
against official forecasts! Has 
remote reading anemometer w/ 
windvane. Indoor indicator board 


314"—enlarges them to 35" x 30” 
if screen is BV. feet from projector. 
You get even larger pictures. if 
screen is farther away. No film or 
negatives needed. Primarily intended 
for children, this unit projects 
charts, diagrams, in color or black 
& while. 115v АС... . 6-foot cord 
and plug are included. Size is 12" 
X В x Ayan wide, Weighs just 1b. 
2-ozs. Comes with a sturdy plastic 


flashes neon, shows wind speed, 
direction. Safety power cord holds 
current to less than 1 ma. Also: 
sensitive air-tank barometer w/2-ft. 
indicator column; sling psychrom- 
eter to measure rel. humidity; rain 
gauge that measures to 1/100th 
inch; 100 ft. lead-in wire; cloud 
chart; forecasting manual 


Stock No. 71,022N $15.95 Ppd. 


case. 
Stock No. 70,199N .... $8.75 Ppd. 


=] 
ча a a a a И „ THE STARS, 


MOON, PLANETS. 
= m CLOSE UP! 

FISH” WITH A GIANT MAGNET 
Go Treasure Hunting On The Bottom! 
Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in bay, river, lake or 
Ocean. Troll it along the bottom. Your 
“treasured” haul cam be outboard motors, 
other metal valuables. Five-pound 
is war surplus—Alnico V Type that 
cost the Government $50, it lifts over 150 
pounds on land—much greater weights under 


3" ASTRONOMICAL ! 
REFLECTING TELESCOPE 


To 180 Power. Famous Mt. Palomar Type 


See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. FREE: “I USE YOUR 
TELESCOPE! book. "STAR CHART". 
lock М 


jo. 854 Я 
AVV REFLECTOR TELESCOPE (šk to 2H) S 
Stock No. 85,105N .. $110.00 FOB 


$145.00 Pj 
E $215.00 Fi 
Stock No. 60,215N .. 1% Ibs. . $5.75 Ppd. :.5249.50 FOB 


MAIL COUPON FOR 5 COMPLETE & MAIL WITH CHECK OR M.O 
UND SCIENTI c 

GIANT FREE pepe Building, Barrington, N.J. 08007 

CATALOG! How Many Stock No. Description 


164 PAGES e MORE THAN 
4500 UNUSUAL BARGAINS! 


Price Each 


Total 


Completely new Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, mag- 
nifiers, prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories — many hard- 
to-get surplus bargains. 100's of charts, illustrations. 
For hobbyists, experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, Н. J. 08007 


Please rush Free Giant Catalog" N " 


MERCHANDISE TOTAL $ 
HANDLING CHARGE 


PLEASE seno C) GIANT FREE CATALOG “Н” 


*50$ on orders over $5.00 


wie ek Nh, mem пена, 
GUARANTEE 


YOU MUST BE SATISFIED 
OR RETURN ANY PUR- 
E IN 30 DAYS 


DA) 
FOR FULL REFUND 


Address mlM 


City. 


STATE___ZIP. 


LL—————————— 


PS SC ee MM CN DN 1 


InSouthCa БС 
сор heed Ted piri A vun 


ARE SWEEPING THE COUNTRY! 


POEMS AND LYRICS WANTED FOR MUSICAL 
SETTING AND RECORDING CONSIDERATION! 
SEND YOUR BEST POEMS OR LYRICS TODAY! 


WE NG COSTS! 


Country & W. n Recording Co. 
M 


wild oryoucanignoreit. 


1 1 
| | 
| 1 
| l 
| | 
| | 
| | 
| Forsome people,camping from faraway places,sight- along with a big book that | 
| is pitching your tent bya seeing and night life. tells about a few hundred | 
| babbling brook. Shooting ^^ Eitherwayyoulike or other things we think will | 
rapids. Orbackpacking i in in between, you can do it make you decide to come 
| the mountains. here. With over 100 camp- here on your vacation. | 
| For others, it's hitching grounds waiting јот you. Doitnow: Civilized or | 
| yourtrallermearanamuse- — Writeusand wellsend uncivilized, this is a great | 
| ment park, meeting people our ре camping booklet, place to go camping. | 
1 | 
l | 
1 | 
| | 
| | 
| | 
l | 
| | 
| | 
| | 
| | 
| | 
| | 


HEAVY DUTY Design. No experi. 
ence needed —FREE. waona LESSONS i sit 


гаг rods ELECTROFLAME ААС. TORCH 
68847. 


Soldes meh 
OFFER Du NITED- MIOWAY WELDER, Dept EPS-B Kearney. Nes 


Powerful electronic detector 

finds buried gold, silver coins, 

etc. Write or call for free 

снн, Dealer inquiries 
invited. 


Financing Available e 19: 78 
Phone day-night (713) 682-2728 
198: 50 


RELCO, Dept. о-в 


Name. 
City. State. Zip. 


$925 95 


BEAVER PRODUCTS 
ВОХ 541, Beverly Farms, Mass. 01915 С 


=, HYDRAULIC 


Places Ye JACK REPAIRS 


Never Been 
Brine ana iet ласка nendes NOW to ace 
ein poem т ; 
Before ten We som you ROW i your anament rae to 
Seea Sid ums TSE wlth ict olan венно RO Em get euin ideis UR m 


laminate into a product you can sell for Write for folder No. PS8 and free bonus offer 
75€ to $1.00. Every business is a 
prospect. Make name plates, signs, [ ENVIRONMENTAL CHAMBER 
plaques and тоге... in just minutes, A hideaway for you and yours 
using just one hand. A complete, Silent - plush - psychedelic or studious— 
ready-to-operate engraving shop to help [| choose and build your own decor and system 
you make big money in your spare time! 


Double-Your-Money-Back 
GUARANTEE! 


IF 'RE A CONNOISSEUR of 
To find out more, send for free і Е 81 095 e и і All numbers are 
Salalog, today. M aed TV - FOOTBALL GAMES or including 7 
Dept. 5208 |, JUST PLAIN RELAXATION bti ', 8, 9, 10, a 12... 
and emwonmental sche- ‘ou win every 
DEVELOPMENT. CORP та! MEE dA e LLL OC DIM, 
P.O. Box 217 BILL DODD ENTERPRISES COLUMBUS, GA. сезапгеа oo, Mac: CORBIN CO. Dept. MGPSS 
.0. ох 869, Radio City Sta., N.Y. 
Walton, New York 13856 — — — — —MÀ —— | ШО Rio City BI ALY 10018 
Scott fills every engraving need— Always include 
from stock to fonts. MODEL ES-900 $39.95 Your Zip Code 


ERPSPLITTER When Answering Ads 


VS AT OFF 


ө POWERFUL 110 DB @ 10’ 
© ALL-ELECTRONIC SIREN 
P ТО Y MILE RANGE 
2 VOLTS DC @ % A 
© AUTOMATIC 10 ТО HI TONE SWEEP 


FANTASTIC ATTENTION GETTER 


Completely transistorized, waterproof, 
rapid yelping warning siren with ear- 
piercing sound similar to the latest 
sound on emergency vehicles. 1.5 Ibs. 
6"L x 534"H x 5%4”W. For homes, fac- 
tories, boats, snowmobiles, burglar/fire 
alarm systems, emergency vehicles. 

No COD's! Send check or money order to: 


(Qua. INDUSTRIES INC. 
Box 357/PS4 Bronxville, N.Y. 10708 


N.Y. residents add state and local sales tax. 


BANKRUPTCY THE SMART WAY. 


What are the 
as much as 


urination. 
seeded hil 


Do You Have A Family 


COAT of ARMS 


Send us your name, country of 
origin. We will research, supply 
Reference Source, Family Tree His- 
tory Chart and Coat of Arms Book- 
let. Satisfaction Guaranteed. 
$1 ppd. Send Check or M.O. 
согун, 2077 N.Y. Ave. PS-8, Huntington ta. N.Y. 11746 
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GOVT. SURPLUS NES 


and other bargains SEE P 
SAVE to 90% A 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware 'items...and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 354 to cover post- 
аве '& handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


AIRBORNE SALES CO. рери. Ps73 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfylng world-wide customers since 1945 


em Print For Profit 
| 


“STAINED 
GLASS 


Send50° for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


E Only $12.95 ppd. 
WHITTEMORE, BOX 20650, HANOVER: MASS. 02339 


“LISTEN IN" TO POLICE- FIRE RADIO CALLS IN YOUR CAR! 
forks with. Po 


тисе Y 
aet LR ri 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 

CLEAN engine: 
= [o4 - 

È firebox, Uses Паша soap 


" uo Ibs. 
WEDCO MFG., TING De 
Box D, Jackson, Wyoming 83001 


WESTERN Pr BE "HE. 


^ in 
shanks. All brand new, 
36 Tool Set, 0.1. cost $265.00, now 
16 Tool Set, G.I. cost $109.00, now 

Save Even More, Both Sets, now 

100% Guoranteed. We Pay the Postoge 


Buy and Hold 
U.S. Savings Bonds 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


Sell your invention for eash—need money for patent?— 
Qu back? Unread 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


larger importer. Казу terms 
ins, Write for Free e Catalogs] 


Accordion Corp. of America, Dept. P-83 
5535 W, Belmont, Chicago, lilinois 60641 


The Electronic Ignition 
that turns on Tom McCahil 


When Tom McCahill tested Gaylord's CompuSpark Capacitive 
Discharge Ignition, he said flat out; “Рог my money, Compu- 
Spark's a steal. Under 50 bucks. No moving parts. Fully elec- 
tronic. Solid-state. And CD, too. It's built like a brick out-house. 
They tried to wear one out and stopped at 270,000 miles when 
the car fell apart. 

"What's in it for you? It virtually does away with point wear. 
Ends plug fouling hassles and puts plug wear way down the road. 
Often cuts your gas consumption by 2096 and makes your 
engine run clean. 

“The reasons for all this are as obvious as warts on a snake. 
A 60,000 volt spark is a helluva lot hotter than a stock ignition. 
CompuSpark — ‘The Ignition System with a Brain" actually 
computes spark characteristics to engine RPM. You get the right 
spark at the right time and the right place. Darned things run 

Alaska or the tropics. Why not? All silicon, y know. And 
the anti-theft lock really works! ———————— 

"Another thing: СотриЅрагкіѕ [ Rush me: [J CompuSpark ready to install. $49.95 
guaranteed one month longer than a Kit $39.95 
Rolls-Royce: 37 months free repair or | с 3 " 
replacement. 30 day money-back ompuSpark brochure, free. 
guarantee, too! 

hink of it this way: One skipped 
tune-up and CompuSpark has paid for 
itself. Two and you're money ahead. 
Three — no sweat 
with CompuSpark 
— and you're in 
clover, right? You bet. 

“Order your 

CompuSpark now, 
It turned me on. 
I'm sure it'll turn 

you on, too!” 


Tom McCahill 


Car Year & Make. 


Name. 


Address. 
City, State, Zip. 
Enclosed: $. 


Charge to m 
C) Master Charge C BankAmericard C) American Express. 


For Credit Card orders supply all card information 


California residents, please include sales tax. 


Ship ppd. — Ship С.0.0 


@© 1373 £D Systems Division 
Gaylord Electronics Inc. Dept, 18AG. 
là Fourth St Berkeley, Cal, 94/10 
БЕМ 


Installs in 15 minutes. 


JUDO-SAVATE 
JIUJITSU 


THE GREATEST SELF- 
DEFENSE SYSTEM 
KNOWN TO MANI 


When you complete our course-you may ‘have the ability 
to break planks of wood in half-with your bare hands! 


Regardless of your age, youcan and completely protect themselves 
master this TOTAL SELF-DE- from men twice their size; in just 
FENSE SYSTEM! It doesn’t seconds the Karate Master can 
requ ire muscles or size to be а completely immobilize any attack- 

STER at self-defense, but it er-destroying him. Easy to learn. 
doesn uire KNOW-HOW!! The Free Brochure reveals self-defense 
knowledge of Karate has enabled techniques. 


a slight men to successfully 
BEE ши шш иш шш иш шш eee шш шш шш иш ша ин ишш 


Е Майк [| 

I UNIVERSAL ` І 

" Dept: “Al Address І 
Вох 303 

I Detroit; City FREE 1 

ich 48239 State BROCHURE СД 
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YING FUN 
FOR EVERYONE! 


Learn Copter flying in 
your own Bensen, 


glider or powered, as 
others are doing. Pilot 
ages range from teens 


on up. Flying instruc- 
tions come with step- 
ч Gra m by-step building plans 
for just $35. Or start with the colorful INFO 
PACKET for $5. Send with the coupon now. 
ETT] ENSEN AIRCRAFT CORP.. Dept. P$-83 
ROU Airport, Р.О. Box 2746, Raleigh, N.C. 27602 
NAME. 


OR $5 досе 


Now...the most enjoyable 
do-it-yourself project 

of your life--a Schober 
Electronic Organ! __. 


You'll never reap 
greater reward, more 
fun and proud 


accomplishment, more 

benefit for the whole 

family,than by 

assembling your own s 
Schober Electronic Organ. 


You need no knowledge of electronics, woodwork 
or music. Schober's complete kits and crysti 
r instructions show you — whoever you are, 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
Ihe cost of the kit. 

with kit prices from $500 
ich an authentic musical Instru- 
ment actually superior to most you see In stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union. Often 
starting without technical or music skills, they 
have the time of their lives—first assembling, then 
learning to play the modern King of Instruments 
through our superlative Instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the Lay ‘Schober color catalog, with 

il 


Dept. PS-66 


Organ Corp., - 

43 West 61st Street, New York, N. Y. 10023 | 
О Please send me Schober Organ Catalog. ! 
E] Enclosed please find $1.00 for 12-inch L.P. | 
record of Schober Organ music. i 

1 

1 

i 

i 


110 VOLT A. C. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates refrigerators, radios, all power tools, 
systems and fluorescent lights. Over 
. Guaranteed six months. 1500-watt 


001. POWER patent pending. 
115 volts D.C. 5000-watts, 50 amps from your car's 
alternator. Guaranteed 20 i. Install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any name is an infringement of our patent 
pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 


tive dealer 
IDEN PERMA-BILT CO. 
160 PS 2821 Mays, Amarillo, Texas 79109 


JEEP OWNERS • CAMPERS « HUNTERS» FISHERMEN 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 


& 
WHEELS 
UNIQUE. 


SPLIT-IMAGE TRANSIT 
The Most Revolutionary 

LEVEL & INCLINE 
EASURE. 


Con 
Comente 
Surveying, 
о 


5 feet. 
10 day money back guarantee. 

Dept. PS-873, 1005 Е. Boy $t. 
ost Tawas, Mich. 48730. 


easily, acci 
thinness of a dim 
Send check or M. 
J. W. HOLST, Inc. 


* NEW BOOKS 


for the 


Home 
Craftsman 


^ aper INDUSTRIES 
5 BOX 170 LULING, 
TEXAS 78648 


Me THE NOVICES WORKSHOP setti 


THE AMATEUR'S LATHE covering alinost seyii 7 
that can be done on the small home lathe 9.00 
OXYACETYLENE WELDING the standard book on the 
subject complete in every way 4. 
THE ART OF BLACKSMITHING from building a 
forge and your own tools to making a sword 10.00 
MACHINE SHOP PROJECTS making a vise, clamps, 
gauges, tap wrenches and m 
CONTEMPORARY FURNITURE MAKING 
FOR EVERYBODY with new designs 
and plans for every room 


PATTERNMAKING AND FOUNDING get 
with that project you've been thinking 
about 


7.95 


up 
your first workshop and selecting 
those first hand tools 


THE AMATEUR'S WORKSHOP continuing the above 
with emphasis on power metalworking tools 
YOUR ENGINEERED HOUSE a new philosophy 
where a custom house might be built for 1⁄ 

the cost of a tract house 
‘The 1973 CRAFTSMANSHIP CATALOG with books, 
steam engines, tools, and clocks 
FREE IF YOU ORDER JUST ONE BOOK 


WHAT'S HE DOING! 


Making a Concrete 

Flower Pot! ...and 

SO CAN YOU! 
Make and sell your own 
Ornamental Concrete items, 
Rush $3.00 for Book 


about Aluminum Molds 
with prices and production 


secrets 


trade 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $3.00 CONCRETE MACHINERY COMPANY 


Today To > Р. 0. ВОХ B99- HICKORY, N. C. 28601 


ALARM STICKER 
DECALS 

Scare Away Would-be 
Thieves and Molesters. 


Protect your Home, Car, Office, Boat, Cy- 
cle or any personal possession you don't 
want stolen or tampered with. 

These 3 color inside/outside profes- 
sional decals will supply you with the 
added protection needed to make would- 
be thieves go elsewhere! 

Futronic Security System decals are ex- 
actly the same as those sold with expen- 
sive m systems (and until now most 
people had to buy the complete alarm 
system to get the decals). Now you can 
enjoy this added protection for pennies! 

For your decals write Dept, D P,O, Box 333, 
Main Station, Yonkers, N.Y. 10702 

Send for 1 decal 39e; 3 decals $1.00; 
7 decals $2.00; 10 or more, 26e ea, (In- 
clude your zip.) 

Futronic Security Systems 
a division of M. J.F. Futronic Systems, Inc. 


Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and su; 
ply sources $3.00. All orders returned via 
airmail. Write: 


HERB BARTLETT 
Box 3339-S, Scottsdale, Arizona 85257 


5.00 


WINDWATCH™ -51995 
ANEMOMETER — WIND VANE 

Neon lights In indoor indicator show wind speed 
and direction. Decorative Indicator with gold dial 
in dark mahogany case. Designed for desk use 
or wall mount. Outdoor instruments of durable 
aluminum with electrical parts enclosed In rigid 
vinyl housings. Easy to assemble and install. 
Attach directly to roof or pole. Comes with wire 
and materials for installation up to 60 feet. Uses 
regular 120V AC. Unique low amp circuit as- 
sures absolute safety. A fascinating addition to 
any home. Five year guarantee. 15 day trial. Your. 
satisfactionor money back.Only $19.95 postpaid. 

DEPT. Ll, 104 HEIMANN 


WINDWATCH san intonio, texas 78205 


End constant BARK, BARK, BARK! 


o time wasted in training— 
px Bark-Trainer and forget 

Т Works instantly and auto- 
matically while you sleep or go 
about your duties. Requires 
no attention, produces long- 
lasting results. Just let dog 


е. Mc 

od ever developed, 10 day 

MONEY BACK RAN- 

TEE. Must end the problem or 
fund. 


return for ref forks on 
any size dog. Order by mail or 
сай us for immediate C.O.D. 
shipment, We will deduct eost of phone call from cost of 
trainer Mf requested. Just dial 1-713-982-2728 anytime 
night. To order by mail send check or M.O. for 
B. Ы $2.09, shipping ($31.95 total) to RELCO IND.. 
10880, "Houston, Tex. 7701 


FREE! POWERFUL MUSCLES FAST 

Fantastic New Discoveries in the science Я 
ches of een 

& legs. [| 

with ultra modern pg 
ed! Send for free 

i uilding Box 4854 — Wi 

Dearborn, Michigan 48121 п 


MAKE то $12 AN HOUR AT HOME 


Let Me Prove It To You FREE! 
ТЇЇ show you how Plastic Laminating 
at home, spare time, can glve you as 
much as $12 each hou Tab 


irnish ‘every: 
i һар financo you, Ко 
ne ‘No salesman will 


WARNER, Dept. L- 


i 
| AAMCO And You Can Make It! | 


| The world's largest transmission chain is | 
still growing strong after nine years. Over | 
| 500 of our franchisees located from coast to 
| coast. New openings in some markets mean | 
you too might qualify. For further informa- 
| You too might quality. For f infe | 
оп write: 
ААМСО Transmissions, Dept. 86 
408 E. Fourth St., Bridgeport, 


BASEMENT TOILET 


Flushes up to existing sewer or 
tic tank by powerful, self-contai 


DOSS, Dept.J-26, Box 10947, Houston, Tex. 77018 


Always include 
Your Zip Code 
When Answering Ads 


BUY YOUR OWN 


QENE 
R 


tor Catalog 
& Plans 


Send che. 
anime KIT KAR, INC. он. PS8 
‘order te: —) 2521 W. Burbank Blvd. Burbank, Calif. 91505 


GUARD YOUR ASSETS 


Heavy Duty 
Stainless Steel Aircraft Cable 
With Brass Plated Lock-In 
Clasp Holds Up to 40 Keys 
*Plus Tax FLX-O-LOC 


Calif. Res. Only Box 626-P 
U.S. and Foreign Pat. Pend. Bonita, Ca. 92002 


Own your own 

extra color telephone with no rental 
charge at all. These are rebuilt and re- 
finished in beautiful decorator colors, 
fitted with standard cord and plug for 
instant use in any jack. Your 
choice, blue, green, ivory, beige, 

pink, black, white, yeli and 

gold. (Shpg chge2.00 ea.) 


SEND FOR FREE CATALOG 
Grand Com Incoeptrse.ncr. 10901 


Y. 10001 
MAN-SIZE TRACTOR 


Works faster, saves you time 


'emove snow fo: 


clutch, transmission and differ 
Free catolog, pri 


005 Anoka Avenue 
Wovkesho, Wis. 53186 


work-power with oll-geor drive 
(no fluid power loss), automotive 


Whiz through tough jobs with this big, power- 
low 3 acres an hour: plow, 
with 


Start Profitable Business 


ín Your 
Garage 


‘start in sparetime; bulld 
© а money-making full-time 
= 


No Experience! No Selling 


Foley Saw Filer ts automatle—it d 


Dy 
information about tis unique Buses opportunity 
coupon (по salesman will call) and we'lisend you our 


MONEY-MAKING BOOKLET FREE! 


Send for FREE book on Money-Making 
facts about the sharpening business. 


Beat High Cost of Living! 
Beautifully Furnished Two Bedroom 
60’ x 12’ PERMA-MOBILE HOME Plus 
A Large 6000 Sq. Ft. Lot! 


$9995 * 


New Adult Florida Lakefront Development 
Ideally situated—in the heart of the Orange Grove 
and Lake Section of Florida. Just 8 miles from Lees- 
burg—directly on U. S. Highway #441-27, The "'Gate- 
way to Disney World.” 

IMPORTANT! Bear in mind you are not renting the 
lot—YOU OWN IT OUTRIGHT! This qualifies you for 
Florida Homestead Exemption—a BIG tax saving! 
15 Furnished Models and Double Wides On Display. 
Here Are a Few of the Many Fine Features You'll 
Find at ORANGE BLOSSON GARDENS 


* Storm Sewers * Underground Telephone 
* Paved Streets * Underground Electricity 
* Mercury Street Lights Underground TV Cable 

* Corner Street Posts * Central Sewage System 

* Garbage Collection * Central Water Plant 

* Recreational complex • Private Lake On Property 
* Heated Swimming Pool • Bank Financing 


*Carport, patio, utility room, air conditioning, land- 
scaping, etc. are extras. 


SEND NOW FOR FREE INFORMATION 


1 ORANGE BLOSSOM GARDENS, Dept. 76-B | 
1 2148 N.E. 164th St, Miami, Florida 33162 1 
t Rush literature * No Salesman will call. | 
DDOll——— ] 
| ADDRESS. j 
| CITY. 1 
П | 
| | 


STATE. 
Office (305) 945. 


only 513.98 


Float-O-Matic pays for itself the 
second time you use it. Quickly 
х levels оп апу solid surface, Easy to 
“GP use. Durable, light weight. Accurate 
bubble-centering concept means no guesswork 
. уоште an expert in minutes. Extends tire life and allows 
greater control at freeway speeds. MORE ACCURATE! The lug 
holes on your wheel are machined within closer tolerances than 
the center hole. Float-O-Matic uses these closer tolerances to 
insure more accurate balancing than the older cone-type units. 
Fits all cars and light trucks except those with closed center 
wheel hubs. Can be used on VW, Saab, Peugeot and other 
imports with large center holes by adding adapter. KIT: 
Contains 50 assorted weights and balancing fool . . . $8.99. 
ADAPTER: Allows balancing of all imported car wheels with 
large center holes . . . $4.49. Send check or Money Order . .. 
Satisfaction Guaranteed. 


R 


IDE 1 
Г AUREUS INDUSTRIES DEPT. 10 1 
1 Р.0. ВОХЗ / MERCER ISLAND, WA 98040 ! 
1 Name Д 
L H 
3 Address 1 
L L 
4 City State lip | 
1-бет - 
1 C Balancer-$13.98 O Kit-$8.99 C) Adapter-$4.49 > 1 
L ‘Add 50c for postage and handling H 


CLASSITTEIS 


Oat OR TUN LT Y MART 


2 AUTO SUPPLIES & 


EQUIPMENT 
ALTERNATOR / Generator. Re- 
builder's Course; includes Tooling 
& Test Equipment; Write: Hede- 


lund Engineering, Р.О. Box 2127, 
Sepulveda, Calif. 81343 

HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c (іп coin). 
Hydraulic Jack Packing & Tool Co., 
Inc. General P. О. Box 3, Staten Is- 
land, New York 10314. 


STOP Auto Theft. Auto Guard Elec- 
tronic Protector for Cars and Trucks. 
(6.95. Positive Protection Against Hot 
Wing ‘Ignition Kings Merchandise 
Sales Corporation, 3518A Munger 
Avenue, Dallas, Texas 75204. _ _ 
MODEL "А" Ford parts. List 50c. 


303 So. Walker, San Pedro. 
90732. 


LOW Prices on Car Electricity 
Adapters, One Wire Hook-up, $8.45. 
Paul Livingstone, St. Marys, Ontario. 

RING: lob while driving. $6.50 

tpaid, (Two—$12.00) .. . Estab- 
fished 1951... Results Guaranteed’! 
Motaloy, Grantham 5, Pennsylvania 


a CAPACITIVE | DISCHARGE 


iGNi- 
‘Son 


BODY SHOP HARDWARE for ali 
cars, Clips, fasteners, bolts, screw: 
shims, etc. Hundreds of items! ACTU- 
AL SIZE illustrated listings and prices. 

1.00 (Refundable), PRECISION. 641 

'onstitution, Aurora, Illinois 60506. 


WHEEL BALANCERS ! 

Bubble Type i 
$14.95 to $24.95 
For 


Send for detalled Information 
And illustrations. 206/243-0330. 
JACOBSEN MANUFACTURING 
P. О. Вох 6143P8 15025 Pacific Hwy. se. 
Seattle. Washington 98188 


3 AUTO TRAILERS & 
CAMPERS 


CABOVER Campers & pick-up cov. 
ers for compact & standard truck: 
16 & 20 Trailers. Build and save. 
Large scale plans and full-size pat- 
terns with written & pictorial instruc- 
Hons. Complete accessory and alumi- 

ng kits. Free literature. 
Glen L., 9152PS Rosecrans, Bellflow- 
er, California 90706. 

FIFTH Wheel Trailer, Pickup Camp- 

Cover, Trailers, Build Yourself. 
‘Complete plans - Fifth Wheei 
9.95; Camper $4.95; Trailer $3.95; 
lover $2.95. Conversions - Econolin 
Type Van $3.95; Passenger bus or de- 
livery Van $3.95. Equipment Catalog 
$1.00 (refundable). Details 25c. Our 
13th year. Viking Camper Supply, 99- 
J Glenwood, Minneapolis, Minnesota 
55403. 

CAMPER EQUIPME! ‘ounted 
Prices, Complete Selection parts, 
equipment, accessories. $1.00, refund- 
able, for 200+ page catalog. ALL- 
WEATHER SUPPLIERS, Dept. Ps, 832 
Seward, Evanston, Ш 


ни ни на на на ни Ut € шн == 
DETROIT APPROVED—PICKUP TANKS § 


EconoTonkB a 


Original equip. type poly. now avai 
in Ben. бапка for plckipe. Increase 
gas capacity 40 gals. Easy 1 hour] 
installation—compietely — hidden— 


PICKUP EQUIPMENT COMPANY, INC. Ш 
P. 0. Box 7636 Dept. PS-8 I 

Woco, Texas 76710 
1 Call Toll Free 800-433-2386 LI 
т=ш= = ма ы иш иш иш "| € € н 


140 | POPULAR SCIENCE 


CLASSIFIED ADS $1.95 per word, per insertion, pàyable 
in advance. Minimum ad, 10 words. Standard setting, 
first word in capital letters, rest of ad upper & lower case. 
Additional capitalized words, 70c per word extra. All capi- 
tal headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 
inches. Rate $155 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE: for the October issue (on Sale Septem- 
ber 24) is August 10. 


Send all classified orders, copy, inquiries, etc., to: 
M. Coughlin, Classified Advertising Mgr., Popular Science, 
355 Lexington Avenue, New York, N.Y. 10017. 


ELECTRICAL Circuits and answers. 
Book for all recreational vehicles. D 
dex Free. Gilengco, Box 94, Ridgecrest, 


GO-KART - MINI-BIKE Plans. Easy 
to Follow. SAVE MONEY, Build Your 
Own. Go-Kart plan $2.00. Mini-Bike 


California 93555. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
cycle Supply, Box 1598, Fairbury, Il- 
linois 61739, 


plan $2.00. Both plans $3.00. GUAR- 
RNTEED. КУУМ Sales, PSO. Box 000- 
А2, Belleville, Illinois 62222. 


Easy to Build PLANS. 
AND INSTRUCTIONS for 


GO KART 
MINI BIKE 


THREE WHEELER . $2.00 
BIKE - Wax Lubricant - No Throw- 

Off. Free Catalog Sentry, 12 Intervale. THREE WHEELER 
Needham, Massachusetts 02192. MIU he 
ELECTRIC Bicycle. Ride all day for <p 
nickel, Сопу lete pi is $2.00. Electro. PEDAL BOAT $4.00 
Box 2720: Indianapolis, Indiana 12^ SAIL BOAT $4.00 
16227. SAIL BOARD $2.00 

PONTOON BOAT $1.00 

8'-HYDROPLANE. $2.00 
1973 BICYCLE PARTS CATALOG ена 
Ove "uu poes SNOWMOBILE 


" to 27” Mleycles 
Amateur or Protessional 
Accessories 
© Replacement Parts 
© Conversion Kits 
9 itepair Books 
Gear Ratio Charts 
П Refundable with $5 order. 


ACTION. ACCESSORIES. 5 
Box 15, Liverpool, N. Y. 13088 


1000 Items SLEIGH $3.00 


MINI VEHICLES PLANS 


AVIATION 


AIRBOAT Propellers, Engine: 
Mounts, Supplies. Corvair. V 
versions. Removable airdrives. 


Hubs, 
Con- 
Propel- 
lers, hubs for snowmobile engines. 
alog $1.00. Banks-Maxwell, Box 3301- 
G. Fort Worth, Texas 16105. __ 
ALL About Ballooning. Handbook 
$3.00. Aerostat, Box 141, Long Sault, 


$2.00. Compcop. 12678, 
Redwood City, California 91064. 

. BUILD - One-Man Jet Helicoj 
Easy, inexpensive. Detailed Pla 
Drawings - $5.00. Helicraft, Box 7153- 
А, Baltimore, Maryland 21218. 


а tool-proof lock 
d LOCKALARM 
Light 
ке frame, 
ainless steel cable 
Your bike is safe! Key sets 
alarm in action and any attempt to cut cabl 
break into case sets off 
n be heard for half a mile. 
PRICE ONLY 324.85 for electric wit 


TRY SKYSURFING 
Set Seton both Flexi Flier (above) 
Quicksilver monoplane 
Ран $10.00, including cata- 
e. Large catalogue, 504. 


Eipper-Formance, Inc. 
d. Box 246-P. 
Lomita, Calif. 90717 


ORDER NO! 


FROM New Venture Co. 
2045 West 8th Ave. * Denver, 
Colorado » 80204 


HANG GLIDING, Self-Soar, Skysurf: 
Free Information Kit, Service to Stu- 
dents, Instructors, Business. All Top 
Plans Available: 


Books Too. Sample 


mobile power on 
Plans, Instructions, 
plans, Instructions, $5. 
for homebuilders, $5.00. Palmer Aero- 
systems, Р. О. Вох 1891P8, Coral Ga- 
bles, Florida 33134. 
6 ASTRONAUTICS 
FLY YOUR OWN MODEL ROCKETS 
NOW! Watch 'em scream up and away 
from your own electric launch system 
high as 2500 feet on a pillar of 
olid-propellant power. Track ‘em 
herweight instruments, recover 
‘em by 'chute, fly ‘em again and again! 
Realism and adventure—you can even 
shoot pictures from up there, stills and 
movies, witn featherlight cameras! Lift 
off right now with a big, full-color 
Rocket Catalog—over 80 real grab- 


bers —just 25c from ESTES INDUS- 
Trung. Dept. ЗМ, Penrose, Colorado 


MILLION DOLLAR MODEL ROCKET 
SALE. Countdown for Savings. Kits, 
Motors and Supplles. Everythini 
price. Send 25с for Complete Cataloi 
and Decal Pa AVI, TPS, Mineral 
Point, Wisconsin 53565. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Plans. Full-Size Pattern: 
Frame Kits with step by step writ- 
ten and pictorial instructions especial- 
ly for amateurs. Easy to build. Send 
$1.00 for Huge 100 Page illustrated 
catalog. Over 125 modern designs 
from 8' to 49'; Includes Sall, 
Inboards, Outboards, Cruisers, House 
boats, Hot Boats, “Catamarans. H: 
dros.’ Also availab 
ing With Plywood" 

219 pages $7.50. Glen L., 9152 SP 
Rosecrans, ^ Beliflower, ` California 
90706. 5 

BOAT KITS—PLANS АМО PAT- 
TERNS — FRAME „KITS, World 
largest catalog. Over 300 top design: 
from in ‘plywood. ferro cement 
and fiberglass. Sail include 
Ninami Safe, Motor Sailors. Tri. 
marans, Catamarans, Powerboats in- 
clude: ' Cruisers, Houseboats, _ Deep! 

Fishn' ski, Runabouts, Hydro- 
Canoes, Kayaks, inboard: 
joards. ‘Send $1.00 for large catalog 
or $2.00 for catalog plus "Boat| 
Builders Guide", Clark Craft, 16-8 
Aqua Lane, Tonawanda, New York’ 


FIBERGLASS BUILDERS MATERI- 
ALS. Lowest factory prices in cloth, 
matt, ‘roving, resin, epoxy, foi 
nails, fittings. Send $1.00 for lite 
ture (refundable) or $2.00 for liters 


"FREE Catalogue, Plan 
Canoes. Sailing Canoes, 
17' ‘Trailable — Cruising 
Quicksilver, B, Shamrock Boul 


| BUILD-UR-OWN BASS BOAT 
AND JET OUTBOARD MOTOR 


BOTH are designed for SAFE FUN or 


FISHING at minimum cost. Easy to build 
from our PLANS & INSTRUCTIONS. Also 
PLANS available for PORTABLE ELECTRIC 
POWER PLANT using an auto alternator & 
Alt-Power, 110-volt power in your cat, 
Send $2 for complete. "INFO PACKET on ай 
PLANS, or write for FREE BROCHURE. 

B-UR-O Co., Dept. GV 

34161-B Coast Hwy. 
Dana Point, Calif. 92629 


CANOE KITS — Wood Canvas, 
Molded Fiberglass — Free Cat 
‘Trailcraft, Inc., Box 6062, Concordia, 
Kansas 66901. 

MARINE Engines, conversio 
parts, Free! 


equipment. Catalog 
Stokes Marine Industries, 
ter, Michigan 49036. 

FREE Canoe-Kit literature. Fiber 
glass raw materials catalogue 25c. 
Custom Fiberglass, Box 101-Р52, 
Mount Juliet, Tennessee 37122. 

FIBERGLASS, Resin, Foam, Brass, 
bronze screws. Prepaid, no, tax. Boat 
plans Catalog 25c. Stiles, 11-S Man- 
{ша Hts., New Jersey 08051. 


‘Coldwa- 


HOW TO DRILL YOUR 


OWN WATER WELL 


$1.00, 

ES E 
DEEPROCK CO. 
OPELIKA.ALA- 36801 


HI 


BURGLAR-Fire Alarm Supplies 
and Information. Free Catalog. Pro- 
tecto Alarm Sales, Box 357, Birch 

Michigan 48415. 


Gears, V.Drives, 1/0 Rut 
Diesel, Starmaring, 1931 
Embarcadero, Oakland, California 256. 
94608. Lakes, Tuckertoi 
FIBERGLASSING? Complete In: вндс CARPETED Toudstool-Shaped 
structions! ^ "Craftmans Fiberglass ч 
structio a Конрай Barya Hassocks, Pres Detail, Toadstool Е. 


Cocoa 


Ошу $ 
Corporation, Box  537-SB, 
Beach, Florida 32931, 

“BOAT Kits. Molded Fibergl: 
money — assemble yourself. 
molded sections bond into one. 
craft. 20 models—14' to 32' Cruisers, 
Runabouts, Sailboats, Accessories, mo- 
tors, trailers. Easy terms. Free cata- 
log. Luger, Dept. AC-73, 3800 West 


Highway 13, Burnsville, Minnesota 
x 1972 Outboards . . . Top 
Brands... 6 Н.Р. $288 . .'. 18 

416 ...'40 $565 ... 50 $718. 

5 Selectric $958 .'.'. All Sizes 
Scott-McCulloch Parts . . Handling 
50c ... Electra Marine. . | 610 Mer 
rick ` Road, Lynbrook, New York 
11563 

^. KAYAKS, Canoes, Plans, Kits, Fin- 
ished Craít, Books. Free Details, Ou! 


door Sports, Box 1213PS, Tuscaloos: 
Alabama 35401. 


STAMP OUT ALUMINUM CANS. 
Kids, Dads, Clubs, Build Efficient and 
Portable Flatener from Plywood and 
Stock Hardware. Complete _ Plans, 
$1.00. Idea House, Box 99454, San 
Francisco, California 9410! 


CONVERT mower engines into alr 
compressors. Write: Showalter, Box 


LOC! 
sale Buyers Guide $1.00. Despubs, Box 
2005R, Phoenix, Arizona 85028. 


1400 CATALOGS Listed and De 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Вох 
24413-DG, Oakland, California 94623 

BURGLARY PROTECTION —Profes- 
sior rm system components, 
locks. safes, accessories. Free cata- 
log. TPC, Box AE-1, Cupertino, Cali- 
'ornia 


END Mills. Lathe milling attach- 
ments. Information. Milling, Box 73. 
Cedar Rapids, Iowa 52406. 


Dept. M, 3736 South 7th Avenue, 
Phoenix, Arizona 85041. 


25c. Nutty Company, Box 1576 SMSP, 
Fairfield, Connecticut 06430. 


KWICK POWER FOR TOOLS | 


110 volts D.C. 


eaters" & 
devices. Are 
eid. quick charge batteries. 
Witt mot. harm. alternator: 
$14.95" postpaid, check ог 
money order: $46.95 with Voltage Indicat. 
ite. Bulia it yourself plans for the above 


‘Champlin, Minn. 55316 


14 ENGINES & MOTORS 


STEAM Engine Kits Catalog- 
Hand-book. $1.00. Reliable Indus- 
tries, New Baltimore, Michigan 


17 BURGLAR ALARMS, 
HOME PROTECTION 


PROTECT YOUR HOME! 
CIGARETTE Pack Size BURGLAR 
ALARM easily installed on 
window. With switch on, gives 
continuous BLAST when door is open- 
ed by intruder. Battery Powered. Mon- 
ey Back Guarantee. ORDER TODAY! 
Only $4.95 Each, pp. FALCONER 
indianapolis In- 
diana 46208. 


KAYAKS, Canoes, Duck Boats, Kits. 
Frame Kits. Plans. Patterns. Free Cat 
alog. Sceptercraft, Box 967, Corvallis, 
Oregon 97330. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


REPAIR Motors! Generators) Bat- 
teries! Details! Modern, Box 7266, 
City, Missouri 6411 


[ELECTROPLATING EQUIP. 
Portable Platers, Supplies & ''Know-How.' 
[ныне pele umen 


Send tor FREE detalis. 


PLATERS SERVICE CO. 


1511.Y1 Esperanza Los Angeles 90023 


11  DO-IT-YOURSELF 
PLANS FOR THE  UN-HANDY 
MAN. Simple and Rugged designs. 
Minimal tools and skills required. Gai 
den cart - Water Sled - Children's 
climbing gym. $2.00. each ELUM 
, P. О. Box 275, Wilm- 
ington, New York 12997. 
PERMANENT | Termite Protection. 
Under $50.00. Easy to Install. Send 
$3.00 for В ‘Tom Sayre, Route 3, 


Complete Tex! 
ite metallic-no 


SAVE HUNDREDS 
OF DOLLARS 


Imagine yourself the builder of this 
attractive ALL PURPOSE BARN 24' X 
um high with easy to follow plans. 
Appealing to the eye in suburban, 
farm, ranch, lake area. Many uses as 
3 or 4 car garage, boats, campers, 
store, lodge. Plans call for concrete 
floor, ceiling joist, plywood loft floor- 
ing, suggested window and door loca- 
tion. Send $5.00 for plans and ma- 
terial list. Additional plans with 
above order $2.00 each. Hammond 
Barns Dept. PS 9 Box 39027 Indiana- 
polis, Indiana 46239 


CONVERT TV to 6 
B&W/Color. Do-it-Yourself 
Kit, instructions, lens, $12.95 ppd. 
Free illustrated ‘details. Macrocoma, 
PS. NC nd Crossing, Pennsyl- 


BUILDERS 
THOUSANDS of Patented Plans for 
Your Personal Use. For information 
send $2.00 to: M. J. Buecker, Р. O. 
Box 3, Millstadt, Illinois 62260. Satis- 
faction Guaranteed. 


12 HOME CRAFTSMAN 


"FREE: New handicrafts catalog. 
Supreme Handicrafts, "Box 395-PS, 
‘Sioux Falls, South Dakota 57101. 


"CATALOG FULL SIZE FURNITURE 
PLANS - $1.00 refunded with first or- 
der. Traditional, Early American, Over 
150! Furniture' Designs, 1425 Sher- 
man, Dept. CS-83, Evanston, Ilinois 


ROLLTOP Trestle Desk. Assemble 
yourself, Kit includes ' Hardware. 
$49.95 ppd. Details: Andy's Wood- 
shed, Dept. PS, 630 North Grant, 
Stockton, California 95202. 


BURGLAR & Fire Alarm Supplies 
and Systems. Send $1.00 for cata- 
log. J & J Alarm Systems, 51 Pythi- 
an, Avenue, Torrington, Connecticut 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY 

Profit. Learn at Home. Practical Bi 

Training. Long Established School. 

Free Booklet. American School of 

Photography, 555 E. Lange Street, 

Dept, 824-03, Mundelein, Illinois 
А Home Study School. 


Dept, 481, 203 
; Illinois 60604. 


rected Copier. Free Brochure. Rhedai 
Electronics, 413 N.W. 69th Avenue, 
Margate, Florida 33063. 


19 MOTION PICTURES 
“UNUSUAL movie supplies. Free cir- 
Esoh, 47th Holly, Kansas City, 
ouri 64112. 


ORNAMENTAL IRON WORK. Beau- 
tiful scrolls with inexpensive profes- 
sional bender. Modular segments. De- 
tails free. Fuchslin, Box 472, Wood- 

California 9569 


1400 CATALOGS Listed а De- 
scribed. Sources for EVERYTHING Im- 
aginabl $2.00. MASTERLOG, Box 
24413 Oakland, California 94623. 

FOUNDI 2400 F. 11⁄2 to 50 
lbs. capacity. Circular 25c. Kansas 
City Specialties, Box 193, Middleton, 
Wisconsin 5356: 

WALNUT Bowls, Legs, Round Pic- 
ture Frames, Gun-Stocks, Lumber, 
Moulding. Midland Walnut, Box 262, 
Savannah, Missouri 64485. 

‘WOODWORKING Catalog and Mi 
val 50c. Plus free 1101 Project Ideas 
World's most beautiful veneers, lui 
ber, plywood! Wood finishing, ‘uphol- 
stery supplies. Cane. Lamp parts. Fur- 
niture fare. Animal Whittling 


blocks. 2,000 workshop products. Con- 

stantine '2053-C, Eastchester Road, 

Bronx 10461. 

13 TOOLS & 
MACHINERY 


MAXIMAT, Unimat Lathes. Metal 
Micrometers. Catalogue 50c. Industrial 
$2.00. Campbell (PS). 1424 Barclay, 
Springfield, Ohio 45505. 

47 METAL Cutting Lathe 
$29.50. Completely Assembled Ma- 


chining Unit $89.50. Taig, Dept. P. 
15048 Proctor, 
91746. 


industry, California 


UNIVERSAL SNAKE DRILL 


ATTACHMENT -Govt игр 
Unused 30" Flexible "Snake 
Drill” Angie: D by 

ie drill or drill prem. 
Pallett rd 
y pa reat for grilling 
fight, hard-to-reach places. $19.95 pp. 
шынга! Coar Govt. $4.50) USATCO 
Box ae room Sq., N.Y. 11010. Catalog. 

letal & Aero Shop Tools. 


FREE! 64-page catalog. 8-16mm 
film, supplies, processing, equipment. 
Superior, 442-448 N. Wells, Chicago, 
Illinois 60610. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofin- 
ishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free "Foto-Fan" stamps you 
quickly redeem for valuable Photo 
Supplies. 8MM Kodachrome $1.29; 
8 Exp. Kodacolor $1.79; 35MM Kodi 
chrome, 20 Slides’ $1.39; 8 Ех 
Black/White 69c. Satisfaction guar- 


anteed. Send exposed film or request 
free mailers, complete Price List and 


21 "HOBBIES & 


COLLECTIONS 


FREE Pricelist. Worldwide _ Sea- 
shells, Box 13288, Tampa, Fla. 33611. 
Book $2. 

‘MILITARY Miniatures for War Gam- 
ers, plus 100 museum pieces for seri 
ous collectors. Catalog 50c. B 
Вох 107-E, Wollaston, Massachusetts 


02170. 
23 MINERALS & 


PRECIOUS STONES 


Valuable Minerals Monthly! 
Write today! Mineral of Month Club, 


esting, 
Box California 
92399. 
GOLD 10 Small nuggets panned 
from Oregon Streams $1.00. Robert 
Brandt, Sweethome, Oregon 97386. 


23A JEWELRY 


GET Free catalog no serious rock- 
hound, gem cutter, jewelry maker, 
hobbyist or craftsman can be without, 
Full of bargains, exclusive items, low 
prices from largest suppliers and au- 
thorities іп the 2 Free new cate 

just oft the press. yours for the 
asking. Write: rieger's Inc, 900 
South Arroyo Pkwy., Pasadena, Cali- 
fornia 91109. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN POTTERY SHERDS. Tangi- 
pahoa Tribe. Poverty Point Period. 
Contact: Ponchatoula Beach, Poncha- 
ioula, Louisiana 70454. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $5.00. 
Manufacturing Treatise 25c. H. 
192 N. Clark, Chicago 60601. 


487P3, Yucaipa, 


Catalo; 
Belfort, 


MAKE 25 lbs. soap for 70c, In- 


structions $2.00. Fuller, 228 Lemmon, 


Sumter, South Carolina 29150. 
26 SCIENCE & 
CHEMISTRY 


FIBRE OP-KITS. Using the “magi: 
cal optical fibers" that transmit ll 
energy. FREE CATALOG. Scientific. 
vices, 165 Del Carmine Street, Wake- 
field, Massachusetts 01880. 


"SMM CLASSIC FILM 
;, Only $1.99. Highlights 
irom comedy, adventure and history 
from the heyday of the silentel Seo 
Chaplin, Laurel & Hardy, Fairbanks, 
Keystone Kops, Gish. Pickford, Chan: 


16MM FAMOUS Classics. Ilustrat- 
ed catalog 25c. Manbeck’ Pictu 
3621-5 Wakonda Drive, Des Moines, 
io 

16MM SOUND Features. 
New, Used for sale. Free catalo, 
tional Cinema, 333 W. 57th 
New York. York 10019. 

SMM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest Prices! 
Free Catalog! Cinema Eight, Box PS, 
Chester, Connecticut 06412. 


16mm 8mm SILENT & Sound 
sics. Free Catalog. Niles, 1019-PS 
th Michigan, South Bend, Indiana 


Shorts, 
. Na- 
treet, 


FREE Catalogues, 5,000, 8-16MM 
Films. International-S Films, Green- 
vale, New York 11548. 


19A COLOR SLIDES 


35MM COLOR SLIDE SAMPLER. 
. 20 fascinating 2" х2”... 
$1. Free catalog. Hundreds ‘of 
- travel, circus, wildlife, flow- 
ers, ‘railroad. war, etc. Order now 
Blackhawk Films, 692 Eastin-Phel 
Bldg. Davenport, Iowa 52808. 


35MM COLOR Slides. 10,671 - In- 
dividually Sold. Described’ Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide, Dept. 16-83, Los Angeles, Cali- 
fornia 90025. 

ASTRONOMY — Space — Under- 
water Slides Catalog. fmRE, Box 608, 
Dana Point, California 92629. 


LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton, Atlantic 
City, New Jersey 08401. 

CALCULATOR Owners; Use Your 
+ — X ^ calculator to compute 
square roots, trigonometric functions, 
logarithms, ‘exponentials, an 
quickly, accurately, easily. 
$2.00. Mallmann Optics and Electron- 
ics, Dept 7, 836 South 113, West All 
Wisconsin 5321. 

~ CHEMISTRY. and biology 
catalog 35c. Boulevard Labori 

raton n 


3114 East 83rd Street, 
60617. 


LASER TUBE, | 


HE-NE 
LASER FLASHLAMP .. 


CATALOG (REFUNDABLE) 
PLASMA Systems, Вох 3261 - 
р Calif 9511 


Catalogue, 
oratories, Manitowoc, 


Scientific Suites 
Hagenow La 


Professional 
Electroen- 
cephalophone, Electromyometer, J&J, 
181025, Bainbridge, Wash. 98110. 
ZING, CRAWLING BLOB 
FEELS, Acts Alive! Liquid-Solid 
Sealed in Rubber; clean, safe, fun. Я 
ppd. WACKYSACK®, Dept. PS1, 
N, Chelsea, Atlantic City, New Jérsey 
HUNDREDS of Weird Little Known 
Formulas, Laboratory Experiment 
Supplies, Information. Make Synthetic 
Gold, Emeralds; Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Office Box 158- 
S, Staten Island; New York 10309. 
^ CHEMICALS. Laboratory Аррага- 
tus, Culture Media, Mineral and Fos 
sil Kits, Plastic Embedding Kits. Cat- 
alog 75c. Dept. D-30, Merrell Scien- 
tific, Inc. 340 Lyell Avenue Roches- 
ter, New York 14606. 
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27 PLASTICS 


FREE LITERATURE for sculptors 
showing how to make molds, cast 
plastics. Adhesive Products Corpora- 
tion, 1660 Boone Avenue, Bronx, New 
York 10460. 


LARGEST Handicrafts Supply cata- 
logue $1.00  (rerundable). 'R.P.H. 
Mig., 24-P8, Winter, Stamford, Conn. 
08905. 


VINYL FOR LAMINATING. Free 
formation. Grace Products, Box 574, 
Marblehead, Massachusetts 01945. 


ARNEMANN Engraver, Supplies. H. 
Bensen, Sunnyhill Center, Doris Ave- 
nue, Joliet, Ih 433 


CASTOLITE pours like water, hard- 
ens like glass without heat. Crystal 
clear, colors. Embed natural flowers, 
seasnelis, mementoes. Anytning. Make 
fine gifts. Form flexible molds over any 
pattern, size. Reproauce your own a 
Signs in piastics, candlewax, metal. 
plaster, cement, Profitabie. Illustrated 
Manual and Catalog Only $1.00. 
CASTOLITE, Dept. 73J/PS, Woo 
stock, lilinois 60098. 


29 LOG CABIN & 
HOME BUILDING 


g Cabins, rustic furniture, 
"complete manual 33 
тате plans $2.00... . Gu 
Anteed, Bilder, 936 Springdale, At 
lanta, Georgia 30306. 

SICK of Conventional, Dull Hou: 

Build Mod, Individualistic Home. Ке 
ly Different. Details $2.00. Box 500, 
Space, 16, Coeur d'Alene, Idaho 


30 GARDEN SUPPLIES 
& EQUIPMENT 


1,000 NURSERY 
(Fruit, | Ornamental, 
lings), Tree Seeds 
Books, Mellinger 
34452. 


31 NURSERY SUPPLIES 


LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
mation, Lifetime Career Schools, Dept. 
A-377, 2251 Barry avenue, Los An- 
geles, California 90064. 


32 REAL ESTATE 
TIONAL LANI t 
now for your present and future en- 
joyment in recreation. Hunt — fish 
— hike — camp, or just sit back and 
enjoy the peace and quiet, Do it all 
оп your own land, in beautiful Coeur 
d'Alene Country of North Idaho. Low 
down and excellent terms. For free in- 
formation write: Güvan Land Co., 
Dept. P. P.O. Box 995, Coeur d'Alene, 

ldano 83814. 

^ CENTRAL Ontario 
acre Sportsmen's paradis 
able — $20.00 plus $6.50 Taxes year- 
ly. Maps, pictures. $2.00 (Refunda- 
ble). Information Bureau, Norval 3, 
Ontario, Canada. 


FREE Catalogi PHOTOS! Coast io 
coast farms, business, retirement. All 
iypes, sizes, prices. SAFE BUY Real 

state, Box 589-PS, Little Rock, Ar- 
Kansas 12203. — 


CANADIAN LAND FROM $19/АСКЕГ 


items - Trees 
Grafts, Seed- 
Growers Suppues. 
North Lima, Ohio 


CHOICE properties across Canada, 
Low monthly payments, Ideal for 
farming, cottages, hunting, fishing, in- 
vestment, Free catalogue. Canadian 
Estate Land, Dept, PSC-8, 286 Law- 
rence Avenue West, Toronto 20, On- 
tario. 

CANADIAN Vacation Lands; Full 
price $385.00. 40 acres, $10 month, 
Suitable cottage sites, hunting, fish- 
ing, investment. Free information, 
Land Corpurauon, 3768-D, bathurst, 
Downsview, Ontario, Canac 

NEW! FREE CATALOG! Giant Fall 
Holidays edition of country property! 
Over 5,200 New properties described 
pictured - Land, Farms, Homes Bus 
nesses - Recreation, Retirement, Se- 
lected Best Thruout the U.S.! 73 Years’ 
service - 670 Offices, 41 states Coast 
to t. Mailed FREE from the 
World's Largest! STROUT REALTY, 
Inc. 60-BT East 42nd Street, New 


SURPLUS Forest, Mountain, D. 
ert, Waterfront land, Neglectéd Es- 
tates, Farms, Groves, Cabins. Through- 
Out United ‘States,’ Canada, Mexico. 
Low prices. Easy terms. Free list. Box 
6272, Dept. 26, Santa Ana, California 


FREE . . . BIG 256-page Cata- 
Hundreds of Top Real Estate 
values Coast to Coast! UNITED 


FARM AGENCY, 612-PS West 47th 
‘Street, Kansas City, Missouri 64112 
CANADIAN Land. Full Price $28: 
00. $10.00 Down, 510.00 Month. 
Ideal Vacation, Hunting, Fishing. Free 
Information. Vacation Acres, 7771-B 
Bernard, LaSalle 660, Canada. 
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AVOID Costliest mistake of your 
lifetime. Expert reveals "How to Avoid 
Ten Biggest Home-Buying Traps," now 
Paperback. Money-back guarantee, 
end $2.95 plus 35c handling. АП 
About Houses, PS, Piermont, New York 


$1 ACRE—Canadian Border—hun- 
dreds campsites, islands, farmlands, 


directly from tax authorities. (Non- 
profit) Lists, photographs mailed. 
Register. Room 11. 110 Church 
Street, Toronto 1, Canada. 

$1.00 ACRE! USA and Canada. 
Lists, Photographs mailed. Govern- 
Tent Lands, 220 Delaware Avenue, 
Buffalo, New 

GOVERNMENT Lands . . . Low 


as $1.50 Acre! Vacationing 
ing’. . . Investment! Exclusive "Gov- 
ernment Land Buyer's Guide" . 
plus "Land Opportunity Review" list- 
ing lands throughout U.S. Send $1.00. 
Surplus Lands, Box 6588FH, Wash- 
ington, D. C. 20009. 


BOILING Spring Lakes—America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$900 cash price. Ten year terms avail- 
able. Money-Back inspection guaran- 
tee. Carolina coast, multi-million dol- 
lar, 14,000 acre development, 50 fresh 
water lakes, private ocean beach, golf 
course, motel, and country club. Free 
literature. Dept. 2-L, Boiling Spring 
Lakes, North Cerolina 28461. (Regis- 
tered under Federal Land Sales act 
but not offered to residents of states 
requiring separate registration.) 

HOW TO BUILD YOUR OWN GET- 
AWAY CABIN ON PRIMITIVE LAND. 
First, select the proper site—mo 
tain slope, meadow, stream—because 
terrain will determine the type of 
building. Buy the land first. The cabin 

lans can wait, The land won't. Amer- 
anishing wilderness is definitely 

yan So act now, while we still 
have primitive “acreage in. Montana, 
Idaho and Eastern Washington. Five to 
forty acre tracts. As little. as $2000. 
Low down payment. Terms available. 
Guaranteed road ‘access, warranty 
deed and title insurance. Growing tim- 
ber on every tract. Some view and 
stream sites. Camp on it before you 
build. Ses for yourself how great this 
Wild country still is. But it's selling 
fast. So enjoy it now, hold for retire- 
ment or investment. Write for free 
lists of sites, maps and complete infor- 
mation: Reforestation, Inc. Dept. C- 
30, P. O. Box 14006 Opportunity Sta- 
tion, Spokane, Washington 99214. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
FISHERMAN'S Dream Book 


Free, 170 pagi 
with Н 
Specialties 


ies. Our 28th year, Netcraft Inc., Box 
5510PS, Toledo, Ohio 43613. 
FREE Catalog. Fishing 
Archery Hunting and Campin 
ment. Lowest Prices. 
Dept. R-8, Sidney 
ILLUSTRATED Cataloy 
Lines, Lures, Molds, 
Orchard Trading, 


d Knife opens 

to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail 

harp knife. Wafer thin, s 
& ultra mart, this knife is of t 
quality drop forged stel for darabil- 
ity. Only 2%" when closed. $1.78 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept. K-28-PS 
P.O. Box 434, Westbury, N.Y. 11590 


36 HOUSEHOLD PETS 


LOOKING for a Special Puppy = 
Send $2.00 for catalog with prices 
and information on more than 100 
breeds. Hoppe's Kennels, Rt. 21, 
Hill City, Kansas 67642. 


38 BIRDS & ANIMALS 


QUATIS, meubators, cages, supplies 
catalog. Marsh. 14234 Brool 
Garden Grove, California 92643. 

AMAZING Profits!! $10,000 Yearly 
Raising Rabbits for Wool and Breed- 
ing. Details 25c coin. American An- 
gora, Malta 1, Montana 59538. 


$500-$1.000 MONTH Plan raisi 
Rabbits for us. Free Details. White' 
Rabbitry, PS, Mt. Vernon. Ohio 43050. 
39  EARTHWORMS, 


CRICKETS, FROGS 


Farm-12, Plains, Georgia 31780. —— 
- EARN Money rai hworms for 
usi Exciting details free! Oakhaven- 


121, Cedar Hill Texas 75104. ___ 


“EARTHWORM Farming For You? 
“A Million Dollar Business Wiggled 
Through My Fingers" tells the pitfalls. 
Only $1.00. Wormbook, 
tlanta, Georgia 30306. 


40 HUNTING & FISHING 
INFORMATION 


FREE Catalog Low direct prices. 
Fishing, Hunting, Archery Reloading, 
Clothing, Camping Foods. Herters 
Inc. Dept. C6 'aseca, Minnesota 


56093. 
42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue| Thousands wi 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lyn 
brook, New York 11563. 


scopes and Accessories", compl 
struments, observational accessories; 
Over 250 items. “Astrophotography, 
largest, selection of astrophoto 
fame, supplies, special, fi 

ing materials; over 500 items. 
cations and Audio Visual Aids 
300 Books, Atlases, 
Posters, Recordings, Glo! 
Telescope Makers’ Equipment, 


Sup- 
plies", complete selection; over 400 


Parts,’ materials, services, 50с each. 
ALL FOUR $1.00. Receive FREE cur. 
rent newsletter and Astronomical 
Events Calendar. OPTICA b/c, 4100 
McArthur Boulevard, Oakland, Califor- 
nia 94619. 


FREE Bi Binocular, riflescope catalog. 
Discount sale. Save 50%. Free gift 
with order. Write: United Binoculars, 
BN-8216, 9043 So, Western, Chicago 
50820. 

TELESCOPES (reflectors) complete 
kits. Other accessories, request free 
literature. Criterion Manufacturing, 


Dept. PS44, Hartford, Connecticut 
06101. 
43 GOV'T. SURPLUS 


DIRECT From Uncle Sam-Nation- 
wide Bargains - Complete directory 
$1.00. Naols, Box 3021, Noroton, Con- 
necticut 06820. 


JEEPS From — $52.50. Hom FITS. 

ers From — $4.15. 1.50. 

Saikie-Talkies, |. Motorcycles 

planes, Boats! Typical As is” “Bla 
ie From Uncle Sam. Tremendous 

Variety. Exciting Free List. Write: En- 

Box 402-72, Jamaica, 
Хой 11430. 


~ GOVERNMENT SURPLUS, How and 
Where to buy in your area. Send $2.00. 
SURPLUS INFORMATION. 30177PS 
HEADQUARTERS BUILDING, Wash- 
ington, D. C. 20014. 


1973 SURPLUS Army, Navy store 
52 page illustrated catalog. Send 50c. 
Ruvel, 3037 N. Clark, Dept. 8M, Chi- 
cago, ‘Illinois 60614. 


COMPLETE Information of How and 
Where to buy U.S. Government Sur- 
plus, only $2.00. Nova Services, Dept. 
218, Post Office Box 5271, Arlington, 
Texas 16011. 


clebuilding se-| 
crets. 25¢ coin. 


Details. 


HERCULES 11 
Dept. PS 5 


“GIANT Arms.” Dr. Young. Revolu- 
tionary Discovery. Inquire.’ Gaucho, 
Box 1769-A6, Chicago 60690. 


NEW Karate - Complete Instructions. 
Illustrated only $1.98. Bales Company, 
650 PS, Metcalf, Escondido, Calif. 
nia 92025. 


DEADLY Karate Nerve Center 
hart, $1.00 Guaranteed. 9504 Maple 
Avenio S.W., Tacoma, Washin 


KUNGFU, Illustrated instructions 
2.00, complete. RH, 5834 Manton, 
thicago, Illinois 60646. 


ARMS, 18-20 inches in 90 days or 
complete refund! Miraculous Revela- 
tion!! $3. Phenoministics, Box 281, 
Gresham, Oregon 97030. 

KARATE, Judo, Kendo, Kung-foo, 
Alkido, books, Tatami 1973 catalog 
450. B200-1090 San- 


some, San Francisco 94111. 
46 PROFITABLE 
OCCUPATIONS 


` FREE catalog. Repair air condition- 
ing refrigeration, Tools, supplies, full 
ani 


instructions, Doolin, 201 


Dalias, Texas 75201. 


HOW to make Money Writing Short 
Paragraphs. Information Free оп 
"Home Studies in Writing". Barrett, 
Dept. C-86-A2, 6216 N. Clark, Chi- 

o 60660. 

RETIRE ANYTIME in Luxury! Eas; 
Legitimate! Free Details. Premier En- 
terprises, Box 10597RH, Pittsburgh, 


on, 


PICTURE Framing — Profitable full 
or spare-time business. Easy to learn 
with handbook-course. "Guide То 
$1.50 Guaran- 
'upplies catalog in- 
aps, 126-LM Seventh North, 
Hopkins, Minnesota 5534: 


$100,000 YEAR Chemical Si 


Samples, Tape Cassette Instructions 

$10.00. Box 213, Richmond, Ken- 

tucky 40475. 

47 BOOKS & 
MAGAZINES 


“CABINETMAKING N = 
“Making Formica Brand Laminate 
Counter Tops". Two excellent guides 
iet you build’ kitchen cabinets and 
"tops" like professionals. Extraordi- 


nary, guides bring master craftsmen's 
ort-cut, methods, Satisfaction guar- 
anteed. Write: Japs, 126-L Seventh 


North, Hopkins, Minnesota 55343. 
CLOCK and Watch Repairing Book: 


Tools, Materials. Free catalog. North 
Fox River 


Hox | U1BHA, 


FREE Lists! 1 
Inexpensive Books. Fle! 
nut St., Everett, M. 


ақазіпез Monthly =- 
67 Subjects! Complete Directory $1.00 

Satisfaction Guaranteed, Aleph- 
Dt 5877-PS1, Stanford, 


ALOGSI Receive Many! Catalog 
Directory $1.00. Box 305, Plymou 
Meeting, Pennsylvania 19482. 


GOVERNMENT. Surplus. 
Nationwide brochure, $. 
AUCTIONEERS, Box 8T. 
Minnesota 55303. 


Complete 
Q0. Hilco 


5ш 

Test Sets, Scopes. List 50c. 

BOOKS, 7218 Hoanne Drive, Wash- 
р. C. 20021. 


.S. GOVERNMENT SURPLUS Di- 
rectory". How, Where to buy 100,000 
items (including Jeeps) . . . Low as 
2с on Dollar! Most Complete Informa- 
Чоп Available . . . $1.00. SURPLUS 
DISPOSAL, Box '6586FH, WASHING- 
TON, D. С. 20009. 


44 ATHLETIC EQUIP. 


WRIST Exerciser for Better Base- 
ball Golf, Tennis, Etc. Compact, Ad- 
justable. Guaranteed. Send $4.00 to: 
Ruess, 1733 Ensley Avenue, Los An- 
geles, California 90024. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


TOPLESS INCOME RAISING muta- 
tion chinchillas. 25c; bulletin $1.00. 
Chinchilla, 11PS4, Port Richey. Flori- 
da 33568: 


POWERFUL Muscles Fasti! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding, Dearborn, Michi- 
gan 48121. 


BOOK SALE! For the entire family 
20c to 50c. Free brochure. Winchester 
2807PS Hargrave Street, 

Pe ї 19136. 


HANDBOOK OF 
LAWN MOWER REPAIR 


HOW TO BUY, USE 
AND REPAIR 
YOUR LAWN MOWER 


Over, 125, Iltustrations, 


$25 а 
Soe handling 10-day money bae 


пага, 
Emerson Books, juchanan, 


New York 10511 


nc., Dept. 910) 


AMAZING Book Values! Mechanics, 
Sports, Hobbies. Free Catalog. Ross, 
Box 359Н1, Brooklyn, New York 


LOGIC NEWSLETTER 
DESIGN And Construction. Sample 
Copy S100. Logic Newsletter. РОВ 
252, Waldwick, New Jersey 074 

| LATEST Catalog of ics Sur- 
vival, Books/Manuals 25c. Hillcrest 
Publications (L-18), McDonald, Ohio 

PAPERBACKS! GRAB - BAG! Only 
1.99 postpaid. Max Madden, Drawer 
1748, Baton Rouge, Louisiana 70821. 


52 STAMP COLLECTING 


IMPORTANT! PLEASE NOTEI 

Most of the stomp advertising below 
mentions “approvals.” This means thot 
in addition to the speciol offer, you will 
receive stomps ON APPROVAL from which 
you may select stomps you wish, ond re- 
turn the bolance along with payment for 
the ones kept. Approvals may continue to 
be sent unless you indicate you do not 
wish to purchase any. In some coses the 
special offer is made only to opproval 
buyers. 


- SCIENCE Boo E. 
mount Books, Box 145W, Willowdale, 
Ontario, Canada. 


48 TOYS & GAMES 
KITES! Quality Action Styles! Bro- 


chure 10c. Hutchinson, PS8, 83 Tre- 
mont, Barre, Vermont 05641. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A, Box 
6000, San Francisco 94101. 


ONE Cent a Stamp - Write for 
jumbo books of foreign stamps mount- 
ed in Scott order at 1с each stamp. 
Bullot Philatelics, 6815 Bay Parkway, 
Brooklyn, New York 11204. 

50 DIFFERENT U.S. Commemora- 
tives 25с. Fine U.S. Approvals Accom- 


pany, Craig Stamps, Box 425P, Bell- 
more, New York 11710. 


BE a Magician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic, Inc., 
5080 Lincoln, Chicago, Illinois 60625. 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
10c with approvals, Jaxon, Box 145, 
Brooklyn, New York 1123 


it professional magic 
папі illustrated cata- 
log 10c. Top Hat, Evanston, Ill. 60202. 


COMPLETELY illustrated p page 
Catalogs, 25c. Manhattan Magic, Box 
334-S, N.Y.C. 10011 


1000 WAYS to have fun!! Giant 
Houdini Magic catalog 25c. House of 
1000 Mysteries, P.O, Нох 5007-Р5, 
Ft. Lauderdale, Florida 3331 

MAGIC! Gre . Start with 
Geni Magazine, Monthly. Dealers 
їйсїз, news, 2 Sample Copies $1.00. 
ох 360685, Los Angeles, 
California 90036. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Reques! 
ing United States Approvals. K&B, 
Box 70, Brooklyn, New York 11223. 


FREE, Mint British Colonies Packet. 
Approvals. Hildebrand, Box 5645, Red- 
wood City, California 94063. 

FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and B. М. A. stamps, 
packets, albums, accessories and sup- 
Plies. Also, fine stamps from our ap- 
Proval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 
ESSPS. Jamestown, New York 14701. 


ANTIGUA. Cayman, Turks, Grenada 
—over 100 different British Common- 
wealth. 10c with low-priced approvals. 
Kayco, P.O. Box 437, Flushing, New 
York 11367. Dept. 5-3. 


FREE! 10 African Beauties! 30 Oth- 
ers! Approvals, Cambridge, Box 2311, 
Heath, Ohio 43055. 


1800 FOREIGN $2.00; 5000 $4.00; 
9000 $6.00. 1000 pre-1939 USA 
Contains dues, revenues, commemora- 
tives, presidentials, high values, older 
issues, etc. $3.00; 5000 $12.00. 300 
pre-1940 USA commemoratives $2.00; 
700 $4.00. No approvals. Meyers. 
5321 Fleming, Richmond, California 


0 waits = $244.98 AM / 
12 volt mobile amplifiers - 
““Scorpion’ 

‘Ban 


new 
$299.95. 20-35 megacycles. 
models availabie; write for brochure. 
ies invited. (Illegal Class 
) D&A Manufacturing 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Nahant, Massachusetts 


55 ELECTRONICS, 


STEREO, HI-FI 


CANADIAN Electronics Surplus Cat- 
alog, 126 Pages, $1. Etco, Dept. PS, 
Box 741, Montréal. 

~ SLEEP - LEARNING KITS — end- 
less tapes, timers, compiete outfits. 
Catalog free, SLRA, Box 24-SB, Olym- 
pla, Washington 98501 


WOW! 110 All different Germany 
10c. Commemoratives. Airmails, High 
alues. Big catalog, bargain lists. Al- 
зо fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at any 
time. Jamestown Stamps, Dept. A83- 
Fs, Jamestown, New Xurk 14101. 


225 STAMPS FOR ONLY 10c! Air- 
mails. Pictorials; stamps from strange 
countries cataloguing up to 25с each! 
Plus unusual stamps to examine. Buy 

, return balance, cancel 
anytime. MYSTIC | STAMP 
CO., Camden 55, New York 13316. 


80 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Nations, Only 25e. Approvals included. 
Willett ' Co., Box 338-Ү, Yorktown 
Heights, New York 10598. 


TWO! Different Magic Catalogs, 25c. 
Miami Magic, Box 1047, Miami 33133. 


. MAGIC! Amaze, mystify, entertain! 
Hundreds of newest tricks ‘for pocket, 


parlor, stage; Complete catalog only 
5c. Jeffries Magicland, Dept. 12, Dal- 
CATALOG 10c, Magic, ‘ricks, Nov- 
elties, Plus Free Trick. Sun Magic, 
Oakhills, Williston, Vermont 0549 
CARD Tri 
log $1.00. Magic 
531 ‘seth Street, ‘brooklyn, New 
York 11236. 
Wow! Largos 


best, tricks, Giant 120 page 
catalog 25c. Abracadabra-SP, Colonie, 
New Jersey 07067, 


51 COINS & CURRENCY 


SEND luable booklet 
"How To Collect Coins" which is load- 
ed with expert advice. You will also 
receive 5 different foreign coins and 


your copy of the most unusual and in- 
available 


teresting collectors cataloj 
anywhere. Littleton Coins, 
Littleto: ET 


FIVE V-Nickels $2.35. Listing 25c. 
Fairway, Box 685R, White Plains, New 
York 10602. _ 


BRILLIANT Proof Sets + 1968S, 
19698, 19718, 1972S. Each $6.49. 
1974 Redbook’ $2.49; Super-Bargain 
Lists 50c, bebee's, incorp., Omaha, № 
braska 68111. 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
60.00. Send $4.00. Coin Surprises, 
PO Box 532, Dedrborn, Michigan 


1968-5 TREASURY Proof Set, 
$600. Free Catalog. Village, Coin 
hop, Dept. C, Plaistow, New Hamp- 


ri 


Drm UE Different Silver Dimes, 
Goan, Box 822, La Mesa, California 


100 INDIAN and Lincoln Cents 
1920's and Older $5.00. 100 Early 
"S" Cents $5.00. 40 Buffalo Nickels 
5.00. 100 Sieei Cents $5.00. Free 

talog. Wesley Rood, Box 9, West 
Union, iowa 52175. 


FREE Lists of Thousands of Stamps 
and Coins. No Approvals. Bryson, 61. 
P White, ‘toledo, Ohio 4360; 


FREE LAOS COIN with Foreign 


Approvals and Catalog. Write: Lex- 
ington Coin Galleries, Dept. PS-8, 
Box, 447, Lexington, Massachusetts 


COLLECT Coins for Profit. How to 
Start, Where to Sell. Lists of Valua- 
ble Coins. Check Your Change, Send 

1.00. Annmarie, 315-P Killingly 


feet, Providence, Rhode Island 
1,1899 УВ! 


38,95. 2 for $ 
Centri 


'S" LINCOLNS including 195! 
1-75. 24 1909-1939. $1.75, 10 


$1.75. Al different. All 
three $4.95. HARRIS, Box 2308G, 
Santa Cruz, California 95060. 


old mint Bavarian 
those requesting our ap- 
vice. Please send 10с Tor 
g: OK STAMPS, Box 60930, 

Oklahoma City, Oklahoma 73106. 
STOCK Reduction Sale. Send $1 for 
32 for $5 Value. Galleries, 

‚ Los Angeles 900: 

— GET Scarce Kennedy edu: Red 
China, Vietnam stamps plus new coun- 
tries, ‘topicals, commemoratives, many 


more! Valuable collection of 100 dif- 
ferent stamps from the world over. 
wild ani- 


Colorful new and old issues 

mals, famous people, far рі 
ers! Also stamp selections to 
Buy any or none, return balance. Can- 


cel service anytime. Rush 10c today. 
Garcelon Company, SPSA, Calais, 
Maine 04619. 


FABULOUS Collection! 107 Differ- 
ent Stamps from all seven continents. 
Get ОЕП Sliver Wedding (bound to be 
a classic), giant Mongol horseman, 
many other new, old issues from Asia, 

Europe, North, South Americi 
lia, Antarctica. Also stamp 
lections to examine. Buy any or noi 
return balance. Cancel service any. 
time. Send 10c now. Williams Com- 
pany, PS87, St. Stephen, N.B., Can- 


75 DIFFERENT China — Only 10ci 
Scarce, genuine postage stamps (Cat- 
alog Price Guaranteed Over i 
from ай 3 Chinas: pre-1050, Nation- 
alist China (Taiwan), plus Communist 
China. Ancient mysteries, modern mar- 
vels, Mao, Cniang, Great Wall, etc. — 
this valuable collection only 10c! Also, 
other exciting stamps to examine free. 
Buy any or non 

ice anytime. 


id 


1; 
WIDE Oniy $1.75. Approvals. 


Box 1368, Piymouth Meeting, Pen- 
nsylvania 19462. d 
AFRICA.” 25 beauties, 15c, Ap- 


provals. Gorliz, Box 28765CS, Mem- 
phis, Tennessee 38128. 

SEND only 10c for nice collection of 

5, including $5.00 issue 
int Sipex Souvenir Sheet. 
so receive the most won- 
catalog of stamp offers in 
America. Littleton Stamps, Dept. SS2, 
Littleton, New Hampshire 03561. 


FREE - Mint British Colonials from 
Antigua, St. Christopher. Nevis, Sara- 
wak, Turks Caicos, Tristan, Caymans, 
St. Vincent. Free with Approvals. Vik- 
ing, Great Neck, New York 11021. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd St, San 
Diego, California 92105. 

YOURS Free! 40 Red China Post- 


age Stamps banned to American col- 
lectors for a generation by U.S. Gov't. 


that experienced and begin- 
ike want them — so 

act fi 

limit 


stamps with selection and buy noth- 
ing. Cancel service anytime. But Red 
China stamps are yours to keep! Send 
lOc for mailing while supplies last. 
Kenmore, Milford RC-434, New Hamp- 
shire 03055. А 
ANIMAL Stamps: Twenty Difer- 
ent, Ten Cents. Approvals. J. Gormish, 
Bei аке Springs, Penn- 


U.S, BARGAIN: 60 diferent 10c 
with beautiful world-wide appro’ 
Stamp Center, Kennebunk, Maine 
04043. 

RUSSIA 25 pictorials 10c. Approv- 

als. J. Nutt, Box 357, Penn Yan 1, 
jew York 14527. 
OLDER U.S. STAMPS. COVERS. оп 
approval to adults only. Surprisingly 
good. Ergle, Box 208S, Lowell, Michi- 
gan 49331 


TIMELESS TREASURE. 22 Tempt- 
ing Triangles 10c. Approval Stamps. 
C, Kitchener, Ontario, Can- 


Box 1444- 


PICK rr 2c. and 
Stamp-A-Nanza, 1904-PA Broad, Sche- 
песіайу, New York 12306. 

U.S. PLATE Blocks seven I 
3c Commemoratives $1.00! Approvals. 
Gordon Davison, Hillsboro, New Hamp- 
shire 03244. Bic 

FREE LISTS! Disco 
Mint Singles - Plate Blocks. 
Box 855-PSL, Miami, Florida 3314’ 

“INVERTED Error" 


marskjold, 10c with 
mont Stamps, Was D.C. 
20015. 


USED Foreign Stamps on Approval 
1с and Up. James Vance, Box 34lP, 
Marysville, Ohio 43040. 

TEN Different 
provals. Stamp Farm, 
Wisconsin 53952 

FREE Surprise coliection sent with 
approvals. Jay, 1784 Union, San Fra 
cisco 94123. 

100 OLD U.S. Stamps between 
1861 and 1935 $1.00. Ed Roush, 423 
Shepard, Mansfield, Ohio 44907. 

SENSATIONAL Penny. Approval 
Pictorials. Topicals, Etc! Write Toda: 
Schmidt, 634-A, Richmond, California 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


RARE Stamp Free. Also new packet 
Aden to Urundi, with Kennedy. Trian- 
gles, Space, Sports, Ships, Dogs, Cats, 
Reptiles. Plus Others. Ali Free. Send 
10с for mailing. Empire Stamp Co., 
Dept. 2, Toronto, Canada. 

SEND only 5с for Worldwide Collec- 
tion cf over 50 different Singapore, 
Grenada, Chad, ete. Contains old and 
new issues, sports, animals, etc. You 
will also receive interesting lists and a 
certificate worth 50c toward purchases 
Goliath Co. Dept. TP-2, Bethlehem, 
New Hampshire 03574. 

FREE "Space", with packet ap- 
provals. Sunset Stamps, Box 69930, 
Los Angeles, California 90069. 


Free Color 
Catalog. Cornell, 4217S, University, 
San Diego, California 92105. 


36c TUBES, Radio & TV! 


"Ideal for home & business" 


uil = TE d 


1305 saoaoway st NORTH 


АТУ Research 


BUILD YOUR OWN TV CAMERA! 


FREE CATALOG - Tremendous Elec- 
tronics Bargains. Compukits, Box 
Ed Mountain View, California 


WATERGATE Age! Circuit diagrams 
for latest eiectronic devices - $4.95. 
TME Engineering, 200 Шер 
#028, El Segundo, California 50249. 


KENWOOD, Sony, KLH, Garrard, 
Dyna, etc. Discounts to 40%. Get 
тее Price List. Nedco Wholesal 
68-02 Watertown Street, Wau 
town, Massachusetts 0217. 


LOW Prices on Electronic Calcu- 
lators — pocket and desk-top. Hal- 
bert, 215-5, 99 E. Magnolia, burbank, 
Сашогпја 91502. 


56 | PHONOGRAPH 
RECORDS, TAPES 


.. FREE Catalogues, 2000 hard to find 
unusual records. Rose's, 128 brock- 
inridge, Louisville, kentücky 4020 


SCOTCH Recording Tapes. Bi 
Discounts! Catalog 10с. Tuwer, Lati 
ette Hill, Pennsylvania 19444 


RADIO Programs. Stamp for Month. 
ly Flyer. STOP, Нох 3402, Seminol 
Floriaa 33542 


8-TRACK Tapes, Cassettes $2.99 
each. Catalog 25c. National Sounds, 
4507PS Hamilton Avenue, Baltimore, 
Maryland 21206, 


OLD Radio Programs, Catalog $1.00 
(Refundable). Radio Vault, Box 9032- 
PS, Wyoming, Michigan 49509. 

SOUND Tracks, Original Cast LP's. 
Large Catalog 25c, Star-35, RT2, Box 
Ty44R, Escondido, Ci 

OLDIES - 45 RPM Origit 
Catalog 50c. C&S Record Sale: 


197. Wampsville, New York 13163. 
MUSICAL 
INSTRUMENTS 


57 


Used. Cordovox, Excelsior-Top Mi 
Save to 50%. Direct factory d. 
Terms. Trades accepted. 5 day home 
irial. Free catalog - Discount prices. 
Write: Accordions Unlimited, Dept. P, 
3141 North Luna, Chicago 60641. 

LEARN Banjo-5-string Bluegr.ss. 
No music. Makes iearning саву, Free 
details. Biaylock, Box 25-D, Marietta, 
Georgia 30060. ' __ 


30 % DISCOUNT, Nam 
cal Instruments. Free Cai 
port Music, 455C, Route 110, 
ville, N.Y. 11746. 


30% + DISCOUNTS. Name Brand 
Instruments. Free Catalog. Continental 
Music, P.O. Box 3001, Dept. A., Gar- 

‘New York 11531 


~ VIOLIN and Guitar makers — send. 
for latest kree Catalogue of woods— 
accessories. International Violin PS1, 
414 East Baltimore St., Laltimore, 
Maryland 21202. 


WHOLESALE! Professional Guitars, 
PA Systems, Altec Spe 2 

RMS Amplifiers. Free Ca! 
Escondido, California 92026, 


FREE CATALOG. 30% DISCOUNT 
Best Names In Musical Instruments. 
Dial For Music, Inc., 7 Crescent Drive, 
Spring Valley, New York 19077. 


SWISS Musical Boxes, Movements. 
Bell Music, P. O. Box 1. Day Station, 
Brooklyn, А fork 11235. 


GUITAR, BANJO, Violin, Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center, Вох 
15444. Tulsa, Oklahoma 7411 


WHOLESALE. Musical Instruments, 
Accessories. Allied, 573 Route 17, 
Paramus, New Jersey 07652. 


ELECTRIFY Player Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction ‘units. Write Lee Music, 
525A Venezia Ave., Venice, California 
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58 SONG WRITERS 


SONGWRITERS. Subscription three 
dollars. Song Request Magazine, 
Mount Morris, Michigan 48458. — ' 

SONGWRITER! Get Critique from 
successful songwriter before you con- 
tinue. I can save you hundreds of 
wasted dollars! Informative critique 
$6.00. Gerald H. Pulley, R.R. 1, Can- 
ton, Texas 75103. 

SONGPOEMS Urgently Needed Pos- 
sible Recording / Publishing, 50-50 
Agreement. Betty's Music “Makers, 
222P 150th Avenue, Madiera Peach. 
Florida 33708. Е 

. FREE Music Magazines. Frontier 
News, Dept. PS, 214 North Maxwell. 
Mt. Pleasant, Michigan 48858. — 

POEMS wanted for songs. Nashville 
Music Productions, Box 40001-M. 
Nashville, Tennessee 37204. 

“RECORDS Made. Publishing Con- 
tract Guaranteed on accepted songs, 
poems, to Talent Searchers of Holly" 

5311V Yucca, Hollywood. Cali- 


SONGS, Poems, Tapes Wanted At 
Once for’ Immediate Recording Pub- 
lishing Contract. Free Evaluations. 
Three Rivers Music Center, 3269 West 
Liberty Avenue, Dept. PS, Pittsburgh. 
Pennsylvania 15216. 

POEMS, Songs Wanted. Recording, 
Publishing Guaranteed. Royalties, Ra- 
dio-TV release. Broadway Music, Box 
11647-PS, Sarasota, Florida 33578. 
Songs record- 
Crown Music, 


PUBLISHING Contract Guaranteed 


on selected songs and poems. Free 
evaluation. Hollywood Эу. 
6253 Hollywood, 1117-P, Hollywood, 


Califorma 9002 
SONGS, Poems Wante 

ing, recording at our expense! Talent. 
11785, Longwood Road, Quincy, Mass. 
~ POEMS, Lyrics of Religious, Inspired 
nature needed for immediate’ publish- 
ing, recording consideration! We pay 
ublishing, recording costs! Cathedral 


ecording, P. О. Box 78-PS, North 
Weymouth, Massachusetts 02191. 
59 IMPORT-EXPORT 
.,DOLL, Old World, and Cuckoo 
Clocks, "Imported from Holland. De- 
talis. Jones International, Р.О, Box 
14093, Washington, D. C. 20044. 

60 BUSINESS 


OPPORTUNITIES 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profita! Detalls 250. Volz-PS, Ypsilan- 
ti, Michigan 4819 


195 FREE WHOLESALE CATALOGS! 


ral me maey yt re Pe 
VAULT INTERNATIONAL 
Вок 728185 аном, Ky. 405: 


HOW to Raise $100.00 to $1.000- 
000.00! Capital-c, Dawsonville, 
Georgia 30534. 

MAILORDER Dei wi 
standing Opportunity. | Detal 
MearsPS, 5363 Essex, Ale: 
Virginia 22311. 

‚ MAKE Magnetic Signs. Big Prof- 
its. Free Information. Universal, 
Lenora, Kansas 67645. 

EARN $60.00 Daily Manufactur- 
ing Concrete Fence Posts. Practical- 
ly no investment. Send Stamped- 
addressed envelope. American, Ex- 
celsior Springs, Missouri 64024. 

$15 HOURLY! Learn methods and 
SHORTCUTS of repairing fiberglass on 
cars, boats, snowmobiles, etc. Only $3 


Penwal 
1865C Lilac Lane, 
0506. 


dria, 


Dept. 


188, Aurora, Illin 


».SOGeoe 


Entirely new and oniy technique 
turning BABY BOOTIES, ete, 
lo 1005) GENUINE PORCELAIN 

CHINA. Original intricate detail, 

color reproduced. Bootie keep- 

Sakes become exquisite porce 

lain works et art. Expensive 

appearance. sels itself. Fan 
tasti profit (15 cents. 


ed Bor 36414, Dept K 
les Angetes, 
О. cait. 30036" 


3 $9 article} Send 
144 | POPULAR SCIENCE 


тос NOW for FULL 
information te 


HOW AND WHERE 
TO GET CAPITAL 


Free report. Get $500 to $2 
million, Small loans easy. Wri 


National Counselor Reports 


FREE “Collection Agency Details! 
$1000.00 Monthly Possible. Write 
Today: Master-D, Dawsonville, Geor- 
gia 30354. — аы 

$100.00 WEEKLY spare room. Raise 
redworms  Odorless Soilless way. 
Charles Morgan, Вох 116-C, Bushnell 
Fla. 33513. 


FREE Millionaire Book. 990 Suc- 
cessful, Little One-Man Businesses. 
SBI-3, Kerrville, Texas 


CLAIM ABANDONED SILVER — 
00 secret revealed! Free informa- 
Silverman 44-12, Вох 548, 
Woodville, Texas 7591: 


BECOME Our Mail Order Distribu- 
tor with $150 investment. Free Bro- 
chure. Audit Controls. 50 Brookside 
Avenue, Fair Lawn, New Jersey 01410. 


$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Beginner's 
Kit, $1.00 (refundal Lewcard, 
D392PS, Brea, California 92621 


TURN Spare time into extra cash 
home business. Others make money 
for you. Free Report. Morgan, Dept. 
G2698, 6100 Variel, Woodland Hills, 
California 91364. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unnec- 
cessary. May start while presently 
employed. Five-figure income for re- 
sponsible applicant. S.K.R.C. Manu- 
facturers, 2347 West 238th Street, 
Torrance, California 90501. 


$2,000.00 MONTHLY Selling Infor- 
mation by Mail. Ropchan, Box 5341S, 
Sherman Oaks, California 91413. 


START Your Own Correspondence 


School — United Career Schools, 
$820 Imperial, South Gate, California 


complete setu free. Bagwell's, 
119-PS Ш Drive, Greenville, 
South Carolina 29611. ' — 

STUFF Envelopes. Make 25c each. 
No addressing or Postage necessary. 
Details $1.00. Davan, Box 7T, Middle 
Island, New York 11953. 

$10 TO $200 Weekly - Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
34741D, Los Ang California 
50034. morik inei 

MAILORDER BEGINNERS LIBRARY. 
Learn Professional Secrets Inexpen- 
sively! Write: HOW. Box 4457PS8, 
Downey, California 90241. 


HIGHLY 
proFitasLe ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-DPSH, Box 
248, Walnut Creek, CA 94597. 


900% PROFIT Possible in Magnetic 
Signs. Get in on this fast growing 
money making industry, jell plans 
for building sign machines, supplies, 


and custom signs. Dealers wante 
Magna, Box 1033Х1, St. Charles, Мі 
souri 63301. А 

RECEIVE $250.00 - Stuff 1000 Еп- 
yelopes. Earn Immediately. Details 
25c. Saffar, Box 1956, Atlanta, Geor- 

30301. 

HOW To Make Money Addressing. 
Mailing Letters. Offer Details 10€. 
Lindbloom Sales, 3636 Peterson, Chi- 
cago 60659. —'- das 

RAPIDLY Growing Business needs 
more Capable Distributors. Details 

Jade Enterprises, Box 298, 


HOMEWORKERS: End tiresome, 
messy job of licking envelopes! Cuts 
time by 83%. Moistens and seal 
Mail Order Sales, 2208 Hermi- 
Avenue, Wheaton, Maryland 


y Business - $2. 
{Machine Included). 


I MADE $2,000.00 Monthly “by 
Mailorder . . . Evenings Only! You 
Can Too. Free Proof! “Asbury, Box 
161-C, Madison, Ohio 44057. 

BIG Profits in becoming а вир. 
plier to major industry through elec- 
iroplating small parts and metalizing 
non-metallics. Write for free particu- 
lars: Mason, Room MC-3-CK, 1512 
Jarvis, Chicago, Illinois 60626. 


328 FAST, easy ways to make mon- 
ey! Free! Hush name, address, zip. 
Perry, 13263D, Ventura Blvd., Studio 
City, California 91 

BAKING - Home Study. Annoum 
ing Home Study Course in Commer- 
cial Baking. Practical basic training. 
Good feld for those with aptitude. 
Nearly depression proof. Send for trec 
booklet “Opportunities in the Bakiny 
Industry." "National Baking School. 
555 E. Lange Street, Dept. 824-01. 
Mundelein, Ilinois 60060. A home 
study school. 

$200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts. Free Details. Associates, Box 
1368, Holland, Michigan 49423. 

PIANO Tuning Learned Quickly at 
Home! Tremendous feld! Musical 
knowledge unnecessary. GI approved. 
Information Free. Empire School, Box 
321, Miami 33145. 


START BUSINESS RIGHT. Learn 
Methods hidden problems. "Simple, 
blunt pamphlet by old pro $2.00. Box 


13213. Pittsburgh, ^ Pennsylvania 
15243. ei 
MAKE $7.50 to $15.00 hourly 


building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials. instructio 
— everything. Free Details. Custom- 
case, 6075 De Soto, Dept. C-S8, 
Woodland Hills, California 91364. 


MAKE Your Fortune Selling Poon 
Tang Toiletries, Lords, Box 1712, 
Coral Gables, Florida 33134. Es 


BICENTENNIAL MONEY MAKER! 
Company Seeking National Distribu- 
tion of Commemorative Watch. Confi- 
dential Report to Qualified Represen- 
tatives. Write: Box 3061-PS8, Tren- 


ton, New Jersey 0! 
$250.00 WEEKLY  Homeworkers 
mailing circulars. Send stamped, self- 


addressed envelope + 25c to: Guy's, 
der 12484. Philadelphia, Pennsylvania 


$100.00 DAILY Possible. Your Own 


Business. Send $2.00 to J. Perry, Box 
H-1, ^ Somerville, М 


S, San Diego, 


“Income Goal, 


$200 Weekly? $1000 Monthly? $20,- 


WHATEVER _ Your 


000 Yearly? Our program can heip 
you attain it, Samples, details 25c. 
Cox Enterprises, R. 3, Greeneville, 
Tennessee 37743. 


MAKE durable building plastic ei 
ily, Waterproof, Fireproof. Economi- 
cai. Bays Laboratory, Cedaredge, Colo- 
rado 81413. 


NEW Hot Mail Order Business! 
$1.00 gets you going with Details and 
$1.00 sample! Trends/Dallas, 3512 
High vista, Dept. PS 183, Dai 
Texas 15234. 


DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $5.00 
profit, Details Free! Quality, Box 05, 
East Rockaway, New York 11518, 


VENDING Machine. No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporation, 715- 
PSB Ensor Street, Baltimore, Mary- 
land 21202. 


HERBALISM! The Home Gold Mine 


1339 Remuda, 
California 91740. 

FREE Book "2042 Unique, Proven 
Enterprises." Tiny Businesses but Huge 
Profits! How Little Fellows beat infla- 
tion. Work home! Haylings, Carlsbad, 
California 92008. 


MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00. Krefski, 609-B Lee, Plymouth, 
Pennsylvania 18651. 

HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience — unnecessary. _ Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths, Fountains, 
Wishing Wells, Waterfalls, ‘etc. Chemi- 
cal Coloring Formula Marble-glazing. 
Free illustrated Brochure, Concrete 
Facts, 602 Athens Street, Altadena, 
California 91001. 


MAKE Years Income in 8 weeks 
Camping. No selling, Capital or Land 
necessary. Write Edru's, Route 5, Box 
5733, Gig Harbor, Washington 983. 

BECOME “Mortgage Broker,” Lu- 
crative! Capital Sources, Box 99D, 
Uleta, Florida 33164. 

$60.00 DAY, Manufacturing con- 
crete posts. Blócks. Mold Equipment 
Catalog $1.00 refundable. Carlane, 
Route One, Box 95. Rapid City, 
South Dakota 57701, 

"MAKE $46 From Square Foot Pi; 
wood: Jigsaw or Bandsaw necessary. 
Free Details. Wooderd, Bridgewater, 
Massachusetts 0232. 

TAKE Catalog Orders. We drop-ship 
1001 best selling specialty products. 
Lowest below wholesale prices. Imme: 
diate delivery. Spectacular home busi- 

- Free Book. Specialty 
Merchandise, Dept. 5-8-8, Woodland 
Hills, California 91364. 


Glendora, 


SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 
Money By Mail." Discloses free adver- 
Баве, profitable producte, Mallco, 
Dept. GC698, Woodi „ Califor- 
nia $1364, 


TREMENDOUS Wholesale Bargains. 
Half million nationally known prod. 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise, Au- 
tomobiles. Worldwide Imports, Hong 
Kong clothes. Free details. Internation- 
al Buyers, Box 16386-PS5, Portland, 


EARN Money raising fishworms for 
Write: Oakhaven-43, Cedar Hill, 


alog. 
523 PS Spring Garden, Phila, Pa. 
19123. - 


SELL Books by Mail. Complete De: 
er Setup - 25c. Midwest Mail Sal. 
Вох Qi4R2PS, Shawano, Wiscon 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets; Car- 
ter Farm, Plains, Georgia 31780. 


$19 HOURLY Profit — Own Busi- 
ness with one service man. Quickly 
learned. Easy to do. Operate from 
home. Little over $1000 starts youi 
Own ‘nationally advertised busines: 
while continuing present job. Investi- 
gate immediately before your territory 
is taken. sree booklet explains every- 
thing. Send today. Then decide. Dura- 
clean, C3-186 Duraciean Building, 
Deerfield, Illinois 60015. 

IMPORT - Export opportunity, 
profitable worldwide mailorder busi- 
ness from home, without capital; or 
iravel abroad. We ship plan for no 
risk examination. Experience unneces- 


загу, Free report. Melünger, Dept. 
92605, Woodland Hills, California 


SELL New Sensational Car Thief 
Lightning Seller. Samples for 
ve. 


Sign 
Trial, Northwest Eectric, 171, 
Mitchell, South Dakota 5 sin. 


INSTALL Burglar Alarm System: 
Big profi home business. Beyinners 
start spare time, without mechanical 
experience or costly equipment. Free 
starter plan. Nasco, Dept. G2698, 
Woodland Hil fornia 91364. 


MAILORDER, Millionaire helps be- 
ginners make $500 weekly. Free report 
evenals secret plan! Executive, (1138), 
333 North Michigan, Chicago 60601. 


I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
Start with $15.00 Free Proof! 
Torrey, Box 316F, Ypsilanti, Michigan 
48197. 


MILLIONAIRE MONEY - SECRETS 
Remove Debts, Raise Money. 
Credit, Lifetime Income, Free Advi 
ors, Box 616, Beverly Hills, California 
90313. [ 
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Self-Addressed, 
to: MeCater (P1), 
National Park, New 


tails 35¢ Handling, 
Stamped Enveloj 
317 West Grand, 
Jersey 08063. 


OPERATE Mail-Order Business from 
Home. Royce, 14603 Dorchester, НО. 
83, Dolton, Illinois 60419. 


$500.00 WEEKLY, Selling Business 
Information by Mail FREE DETAILS. 
Clark, Вох 80521N, Atlanta, Georgia 
10341. 


LIFETIME 
GOLDEN METAL SOCIAL SECURITY 
PLATES. FREE SALES KIT! McCraw 
Enterprises, Box 41-PS, Braden, Ten- 
nessee 38010. 


PREPARE Tax  Returns—House- | 
wife Jo Ann Netzley made $5,500 last 
season. Train at home. VA Approved. 
National Tax School, Monsey 1RD, 
New York 10952. 


HIGH INCOME, GOOD LIFE can be 
yours. Learn motel, hotel, restaurant 
Management in new low-cost self- 
taught courses. No salesmen, Free 
facts. Hospitality Careers 1пс 333 
North Michigan Avenue, PS, Chicago, 
llüinois 60601. __ 

CLIP Newspaper items $1,00- 
$5.00 each. Detalis free. Walter, Box 
1360-SA, Erie, Pennsylvania 16512. 
61  MONEYMAKING 

OPPORTUNITIES 
"SKETCH Photos — (Homeworker’s 
j, Steady, Market, Detail 
C Longhill Shelton, Con- 
necticut 06484. — ' 

SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare 
time at home. Diplomus awarded. Free 

Anderson School, 
y п Illinois 61356. 

5100.00 EXTRA Weekly _ Easy! 

Spare Time! Details, Beautiful Sample 
Free. Russell Products, Dept. D64, 
Columbia, Tennessee 3. 
DRESSERS — 50 Companies 
Want Addressers. Send Self-Addressed 
envelope. Cal Enterprises, Box 4516- 
Y, Compton, California 90224. 


MAKE $1.00 Per Sale sellini 
graved metal Social Security plates. 
Free Sales Kit. Engravaplates, Box 
Jacksonville, Florida 


"WORLD'S leading contest maga- 
zine. 25c. Year — $4.00. Prizewinner, 
1318 Central, St. Petersburg, Florida 


HOW to make Money Writing Short 
Paragraphs. Information Free on 
“Home Studies in Writing". Barrett. 
Dept, С-86-А1, 6216 М. Clark, Chicago 


80880, 


3500-00, mailing 1000 circulars. De- 
953PS, Ne 


FREE 1973 100-page Catalog wait- 

ing to bring you big sparetime cash 
commissions. Sell Advertising Book 
Matches. Every business a prospect 
complete selling instructions fur- 
nished. Steady repeat business. Dept. 
PA-873, Superior Match Company, 
7530 South Greenwood Avenue, Chi 
cago, Illinois 60619. ——— — —  — 
[IS Promotion Really Works! Earn 
up to $1500 in just 30 days, Proven 
track record! Mille DAE 291-A, Mui 
ising, Michigan 49862. 
IMPLETE Information on getting 
into big volume mailorder without any 
inventory. Nova Services, Dept. 220, 
Post Office Box 5271, Arlington, Texi 
16011. = - 

SELL Your Photo: Report tells 
How, Where. Color Slide Markets. Only 
$1.00. American House, Dept. 1873, 
B Sandy Street, East Northport, New 
York 1173 

RAISE ,000.00 Without Intere: 
or Payback. Take one legal step. 
formation $1.00. Tempkin, 2315 East 
64th Street, Brooklyn, New York 
11234, 

PENNY STOCKS have profit pote: 

information.  Analyst-PS, 
Box 214, Rendondo Beach, Cali- 
fornia 90377. 


s 


340 DAILY Possible Tying Fishing 
Flies at Home, Details 25c. Flyco, Box 
Albany, Oregon 97321. - 


~- Women! Fill out income tax 
forms at home in own business. We 
show you how. Simple, casy to learn. 
$700, per month earnings possible. 
tails mailed free. No salesmen, Hur- 
ted Tax Н Training 

Chicago 


at home in spare time. Make up 
26. 50 an hour without ехрегі- 
Facts Free! Write to: Robert 
RC-3-CK, 1512 Jarvis, Chicago 
95 60626. 
.00 LIST you with 1000 Import- 
Jobbers more mailings year. Dix- 
mall, King, North Carolina 27021. 
secrets of repairing 
“Fabulous 
y Shop, Box 82 
alifornia 92253. 


ADDRESSERS and Mailers Needed 
Free Details! Splendid Opportunity: 
Delta, Box 24-0, Chalmette, Louisiana 


67 SALESMEN— 
DISTRIBUTORS WANTED 


MONEY available to help you op- 
erate in Mailorder. For information. 
samples of type plans acceptable. 100 
buyers names and $1 trade certificate, 
send $1,00 postage and handling. Dob- 
bertin Ente: 

Fountain Valley, Ci 

$12.00 ORDERS IN EVERY MAIL! 
$8.00 profit. Mail letters featuring 
real merchandise. Details: CarLene's. 

Box 1182. Department HMP-PS, Thou- 

sand Oaks, California 91360. 

FREE. Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-month subscription. Sales- 
man's Opportunity Magazine, Dept. 
18-HM, 1460 Hancock Center, Chi- 
cago 60611. jede a dons 

BIG Mone ‘Hot Dogs". Build 
a Street Vendor's Pushcart. Easy Plans 
33,00; Thomas, 100 Bellevue, Chicago 

1000 % PROFIT Bronzing Baby 
Shoes in Your Home. Free Honest 
Facts. NBC-PS, Gower, Missouri 
64454, NNNM 

FANTASTIC Money in Home Mail- 
order. $1,000.00 Monthly in Spare 
Time, Start Immediately. Proctor En- 
terprises, 3270 Chancellor, Memphis, 
Tennessee 38118. —— 

YING MECHANICAL BIRDS! Sell, 
ute New Item. Details 25c. Sam- 
00. Sahlin, 176 Quincy, Long 
California $0803. 


62 EMPLOYMENT 
INFORMATION 

| AUSTRALIA” — NEW ZEALAND 

WANT YOU! 50,000 Jobs! Paid Trans- 

portation! Latest information апа 


Forms. $1.00. Austco, Box 3623F, 
ia 90803. 


— $2.00. TRANSWORLD, Internation- 
al Airport, Box 90802F, Los Angeles, 
California 90009. 


AUSTRALIA! FREE DETAILS!! Jobs 
Galore! Government Paid Transporta- 
tion. Send age, occupation. Write: Аз. 
sociated, Box 17-G141, Lafayette, Cal- 


OVERSEAS EMPLOYMENT ... Aus- 
tralia, Europe, South America, Asia! 
All occupations! $700-$3.000 month 

! Write: Employment International 

, Indianapolis, Indiana 


;. USA JOBS СА. 
RE!!! Students, ‘ail ‘occupations. En- 
pe, Africa, South Amer- 

Francisco. $700.00 to 
Paid Overtime, 


ше, occupa! d 
Employment Bex T08-Clal,’ Orinda, 
Callfornia 94563. 


| $200.00 FROM si уд?" Plywood 
(Scrap), Details 23c. Novelties, 610 
So. 24th, Elwood, Indiana 460; 


Proven Enterpris 
ful collection! Fabulous 
Knowns." Work Home! Haylings, Carl: 
bad, California 92008. 

. MAILERS Wantedi! Free Informa- 
Hon, С. Allen, 2418 Lori, Santa Ana, 
California 92706. 


GET RICH FASTI! Easy, Prov 
Way — Spare Time! Secret "How 
ort (GO-5) — $1.00. Centaur, 82 
Aldine, Rochester, New York 14619. 

RECEIVE Mailorder Opportunities. 
Year $1.00. Nationwide Mailers, Box 
4367-04, Columbia, ‘South Carolina 

$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete, starters, kit 
31,00. COLUMBIA, Вох 24413-CG. 

lani 


START small highly profitable elec- 
tronic production in your basement. 
Investment, knowledi 
Postcard brings facts. 
Box 248, Walnut Creek, California 
94597. 

MONEY "MAKING CLOCK KITS. 
100% Profit. Movements, Dials. Cata- 
log 25c, Newport, Box 6848J, Bur- 
bank, California 91305. 


OVERSEAS Jobs 
America, Australia, 
2000 openings all’ ti 
tion, Oi Engineering, Sales, etc. 

700 to $3,000 month. Expenses paid. 
тее Information. Write: Overseas 
Jobs, International Airport, Box 536- 
P, Miami, Florida 331. 

FREE WORLDWIDE EMPLOYMENT 
SERVICES plus interesting European 
Jobs. Write: Alexander. Box PS, 
South Pasadena, Californis 

AUSTRALIA. Most Com 
Information fróm Americans Now Liv- 
ing in Australia. $2.00 for Brochure. 
Ausco Inquiry, Box 29, Burra 5417. 
South, Australia. 


63 SPECIAL SERVICES 


Europe, South 
Far East, etc. 
Construc- 


side Avenue, Woodsi 
11377. 


TION 
versal Information. Box 9131, 
port. Louisiana 71109. 
66 AGENTS WANTED 
EVERY man a prospect. Refundable 
sales kit offer showing line belt buck- 
les, tie clasps, money clips, cuff links. 
1а] identification badges, individu- 
alized with customer's name and em- 
blems. Cap badges for trucking. 
HIST polite, reinen, lao postal. let: 
ter carriers and heavy construction em- 
blems. Choice 4000 emblems. Hook- 
fast, Box 1088-PS, Providence, В.І. 


YOU Can Be Rich! Wealth Building 
Secrets, $3.00. Box 500, Space 16, 
Coeur d'Alene, Idaho 83814. _ ___ 

IT'S EASY TO SELL KNAPP SHOES 

EARN very high cash commissions 
immediately plus bonuses, benefits. 
Your own permanent, nationally- 
mous business, your own hours and 
no investment. Write today for your 
complete selling kit. Lowell Harris. 
Dept. PS-8, Knapp Centre, Brockton. 
Massachusetts 02401. 

$40 HUNDRED Stuffing Envelopes 
for us. Begin immediately, everything 
supplied, Send $1.00, Casper D, Felt, 

o р 


02901. 

YOUR own business — Suits $1.50: 
Overcoats 65c; Mackinaws 35c: Shoes 
1212c; Ladies’ Coats 30c; Dresses 
15c, Enormous profits. Catalog Free. 
Nathan Portnoy Assoc.. 2109-J Roose- 
velt Road, Chicago, Illinois 60608. 

" SELL Car Electricity Adapter. Quick 
Seller. Outstanding Profits RLH En- 
8908, Shreveport, 


WANT TO MAKE UP TO $100 А 
"WEEK spare time, and earn shoes for 
yourself for life, too? No investment. 
Rush card for free details. Mason 
Shoes, K-953, Chippewa Falls, Wis- 
consin 54729. 


BECOME a successful Manufactur- 
ers’ Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 


the firms juct line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter, Dept. 


151A. 23573 Prospect Ave., Farming- 
ton, Michigan 48024. 

FREE — Easy Ways to make money 
selling exciting new products — full- 
spere time. Send name, age for 5 
months free subscription. Salesman's 
Opportunity Magazine, 1460 Hancock 
bon Dept. 18-HS, Chicago, Illinois 


ompact Fire Extinguishei 
Laboratory Approved. Fantastic Prol 


its - Exclusive territories. Norwich 
Chemical, Norwich, ^ Connecticut 


$100.00 EXTRA a week casy! Spi 
time! Double Air Cushion shoes. Mei 
women's line. Dress, work, play. High. 
est commissions. Shoes for yourself. 
Outfit Free. Bronson, Dept. W-83. 
Minneapolis, Minnesota 55408. 

SELL Blue Ribbon Hertel Bible... 
Startling cover with Nativity in Fuli 
Color 3-dimension. Top Commission, 


Liberal Bonus. Sells itself! Every Order 
Pays top profit. Liberal easy credit 
plan. No investment. Demonstrator 


furnished. Write for Everything! Inter- 
national Book, Dept. P, Box 115, 


Wichita, Kansas 67201. 
68 REMAILING 
SERVICES 


— YOUR Mail Received - Forwi 
Hedgpeth, 324PS South First, Al- 
hambra, California 91802. 

CONFIDENTIAL: Receiving-Forward- 
ing - Remalling. Naols, Box 3021, 
Noroton, Connecticut 06820. 

FREE NASA postcard. Space City 
Remails, Box 9296PS, Houston, Texas 
T1001. —— ES 

FLORIDA Mail Receiving, Forward- 
ing. Write: National, Box 587-PS, St. 
Petersburg, Florida 33731. 

YOUR Mail Received Here, Forward- 
ed to You. Wright, MB-2112, Ashe- 
Ше, North Carolina 28802. '- 
SOUTHERN CALIFORNIA confiden- 
yal emailing service, JRA, Drawer 
2156PS1, Orange. 
ETT picture 
cards 6 for $1. Watkins, GPO Box 
1137, New York. York 10001. 


69 CONTESTS 


NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes Contests! Free 
details. Services, Box 644PFH, Des 
Moines, Iowa 50303. 


takes Bulletin” 
Box 6656PS, 
nia 19149. 


25c. Benro Enterpi 
Philadelphia. 


70 AUTHOR'S SERVICE 
WANT Your Book Published? Learn 


let PS, Vantage, 516 W. 34th, N.Y. 
10001; 

PUBLISH Your book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PST). 
84 Fifth Avenue, New York 10011. 


72 EDUCATION & 
INSTRUCTION 


~ Get A British Diploma 
Philosophy, Biochemistry, 
Homeopathy, 35 courses. 

PSM, Braintridge Fon 


free. Dep! t 
Highüela" Dane Hil, Hay- 

wards Heath, Sussex. 
PRACTICE RPG our os by 
Shas 9296PS, Houston, Texas 


in Color. 
Radionics. 
Curricular 


MISSOURI Auction School. Veteran 
Approved. Free catalog. 1600-05 Gen- 
Kansas City, Missouri 64102. 


VELOP Mind Power personality, 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia, Washing- 
ton 98501. 


COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Diploma. Our 76th Year. 
Free Brochure. American School, Dept. 
XC46, Drexel at 58th, Chicago 


UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time 
home study. Make up to $6 per hour. 
All tools, equipment, incl. Facts Free. 
Send name. Locksmithing Inst. (home 
study), Dept. 1311-083, Little Falls, 
New Jersey 07424. 


“LEARN To Fix Typewriters. De: 
perate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course. Facts free. Send 
name, Typewriter Repair "School 
(home study), Dept. 3311-083, Little 
Falls, New Jersey 07424. 


. PERFECT husband - wife business. 
Learn Upholstery at home, Make $10 
in an hour, Buy - repair - sell for 
even bigger profits. Kits, to 
cluded. Free Booklet. Upholstery d 
Decorating School, "(home study), 
Dept. 5311-083, Little Falls, New Jer- 
у 07424. - 

BRICKLAYING BIBLIOGRAPHY. 
Programmed Instruction, Bricklayini 
Latest Reliable Information. The Pret- 
lo Services, P. O. Box 114, Durham, 
North Carolina 27707. 


~ OIL Coloring Photograph: - A Fas- 
cinating Hobby or Profitable Sideline 
for those with artistic talent. Learn at 
home. Easy simplified method. Free 
booklet. National Photo Coloring 
School, 555 E. Lange Street, Dept. 
824-00, Mundelein, filinois 60060. A 
Home Study School. : 

TO Find Success Find Yourself! 
Free Lecture Helps Thousands, Frank 
Бон 2819 Mt. Carmel Avenue, 


Information, Church. Box 324, 
з 01 


, Gover 
er, Forestry, Park & S^ Wildlife [25 
announce job openings regularly. Pre: 
pare at home for outdoor work, 
pay, security. Approved for 
ans! FREE! ‘Conservation Career Kit,” 
North American School of Conserva- 
tion, P, Newport, 9: A 

SURVEYING PA’ 
States Department of Labor reports 
“openings for , 28. 099. Surveyors in 
next ten years," Easy home-study plan 
uides you, Send for Free "Surveying 
'areer Kit North American School of 
Surveying, P. Newport Beach, Cali- 
fornia 92663. ave’ 

DEGREE - Granting Correspondence 
School Director; Fabulous Govern- 
ment Publications Catalogue; Secret 
Societies Guide, Free Details, Aureac, 
Allenhurst, New Jersey 077 


LEARN Computer Programming. For 
more Information Write: Reb, 205 
State Highway, Avoca, Pennsylvania 
18641. = 

BE A CREDIT-COLLECTION SPE- 
CIALIST. Jobs waiting for novice, ad- 
vancement for experienced collectors. 
Information - Scalo Ltd., P. О. Box 
377, Millbrae, iforni 94030, 

NEWSLETTER $10,000 Guarantee, 
or Pay Nothing. Robinson Enterprises, 
Box 38, Augusta, Georgia 30901. 

‘WELD! TRAINI Basic and A« 
vanced Training for ajor Welding 
Processes — Arc, Gas, Pipe, TIG. 
MIG, Plasma. Hobart, a non-profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course schel 
ule. HOBART SCHOOL OF WELDING 
Pe аы Box 73, Troy, Ohio 


"LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 
3. lowa 5040. адлро 

EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, Homeopathy and 
others, 25 subjects. Curricular free. 
Airmailed $1.00 (refundable). Regis- 
trar, Sussex College of Technology. 
Highfield, Dane Hill, 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Dri ifornia 95037. 
i Highly 
Profitable Short Courses. 
(75 Choices.) Study at Home. Di- 
loma Awarded. Our 27th Year. Free 

iterature. CIEE-30, Box 10634, Jack- 
son, Mississippi 3930 

EARN Electronics Degree, mainly 
by correspondence. G.I. Bill approved. 
Free catalog. Grantham. 1503 N. West- 
ern. Hollywood, California 90027. 

WATCH REPAIRING. Complete 
home training. Diploma Awarded. Free 
sample lesson. Chicago School, of 
Wat WV. Fox River 
Grove. Minois 60623. 


NOW Your Own Burglar/Fire Alarm 
Business, Train at Home. Expanding 
Field. Course includes professional 
tools Plus equipment. supplies for first 
job. Information by mail. Security 
Systems Management School (home 
study), Dept. 7311-083, Little Falls, 
New Jersey 07424, 

USED Courses! Books, Catalog 10c. 

Bought). Lee Mountain, РИ 
арата 3576: 

LEARN Sewing 
Men, Women, Lucrative profit 
fession with bright future. Gresslin 
Correspondence School, Box 927. 
Spencer, Iowa 51301. 


DIGITAL:THEORY DESIGN , 
CONSTRÜCTION 


LOGIC 
NEWSLETTER ° 


SAMPLE COPY $ 1.00. 
LOGIC NEWSLETTER 
РОВ 252 
WALDWICK,N.J. 07463 
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HOMOEOPATHY. Our Doctor of 

Homoeopathic Medicine degree is in- 
ternationally known. We also offer de- 
gree courses in Naturopathy, Osteo- 
pathy and Biochemistry. The South 
African Faculty of Homoeopathic Med- 
icine, P. O. Box 6071, Johannesburg, 
South Africa. 


“OPERATE Collection Agency. "Lit- 
tle Gold Mine!" Franklin Credit, Roa- 
noke, Virginia 24004. 


~ORDINATIONS lifetime! — Church 
chartered 1887! Write, 708 Bragg. 
Monroe, North Carolina 28110. 


— COLLEGE Degree at Home. Choice 
of subjects including Law. Easy tui- 
tion. Williams College. 1310 State 
Street, Boise, Idaho 83702 

FREE Catalog. 42 correspondence 
courses. Bonavista, Box 192, Port 
Hueneme, California 930. 


PROBLEMS? There's an answer! 
Free Home Study by Mail in the Torah 
or Confraternity New Testament. Please 
state your religion. Lamplight Stud- 


les, Box 88-E, Brooklyn, New York 
11229, 
73 CARTOONING, 


SIGN PAINTING 


CARTOON for money ! ! ! Free Воо! 
Box 885B, Dearborn, Michi- 
gan 48121, 


LEARN Cartooning at Home. Ap- 
roved for Veterans. Free Bulletin. 
Bartooning, ‘Box 10696, Colorado 
Springs, Colorado 80933. 


23 LESSON Compact rtoon 
Course and Cartoonists Magazine 
2.00! Tooners, Box 30367, Lincoln, 
lebraska 68510. 

SIGN Painting — $1000 per month 
part-time. Free catalogue. Kaufmann 
Supply, Centertown, Miss 65023. 


MODERN Cartooning ht by 


mail. Write for free brochure. Car- 
toonerama, Box 263-40, Branford, 
Connecticut 06405. 


74 ART INSTRUCTION 


BECOME AN ARTIST OVERNIGHT 


manual shows you how 

ize oil images of any- 

double your money 

! ALL you need is oil or acrylic 
paint, brush, canvas. 


NO EXPENSIVE EQUIPMENT 


inting by numbers. Even 
lo it. Complete unbelievable method. 
only $5.00. 

JIFFY PORTRAIT, DEPT. P.S.8 
2830 8. Gaffey St., San Pedro, Ci 


74A ARTS & CRAFTS 


A TRULY REWARDING HOBBY 

FOR Fun, Gifts, PROFITS! Mold 
useful decorative items with Cesting 
Plastic, Candlewax, Plaster or Dough. 
Choose’ from the largest selection of 
molds and related supplies available 
anywhere. Send $1 (refundable) to 
for your 120-page catalog. Speci 
Products, Dept. E-3, 731 Brooks Roi 
Muskegon, Michigan 49442. 


76 DETECTIVES 


DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, cer- 
tifücate, future. GI spproved. Profes- 
sional Investigators, Box 41345, Dept. 
CB, Los Angeles, California 00041. 

EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Вох 8180-E. 
Universal City, California 91608. 


77 LOANS BY MAIL. 


Postal Finance, Dept. 
tary Avenue, Omaha, Nebraska 68104. 


78 WINEMAKING 


WINE CELLAR - New Low Cost In- 
terlocking Units in Traditional Design, 
Unlimited Capacity. Start with 7 Bot- 
He Rack $4.98. postpaid. Free Picture 
Brochure, Winemaker's Catalog. ADD- 
A-RACK. Box 30230D, Cincinnati. 
Ohio 45230. 


HOIVIEWIINE 


aomi “i sng te е 


SEND FOR FREE CATALOG 


DANENBERGER'S BOX 276-S 
NEW BERLIN, ILLINOIS 


146 | POPULAR SCIENCE 


ымаа, cme 
Supply Catalog of ipse, TEE 
Indianapolis, Indiana 46218. 


WINEMAKERS: Free illustrated cat- 
alog of yeasts, equipment. Semplex. 
Box 12276H, Minneapolis, Minnesota 
55412. 


WINEMAKERS Complete Free Cat 
log. Wine Hobby U.S.A.. Dept. P. 100 
North 9th, Allentown. Pennsylvania 
18102. 


DELICIOUS Dandelion Wine - Reci 
pe Si. Recipe, P. O. Box 7281, Lex- 
ington, Kentucky 40502 


WINEPRESS! Easy Built, Engi- 
neered, Tested Plans and Instructions. 
$2.00. Hills’ Top, Route 1, Fayette- 


ville, Arkansas 72701. 


FREE Winemakers Supply Cata 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus. Box 451N. Ne- 
vada, Missouri 64772. 


talog — free; Bai 
. West- 


WINEMAKERS | 


Wi 
Service, Arbolyn, Box 663, West Co- 
lumbia, South Carolina 29169. 


nsive Wine. Easy 
610 Evergreen 


Recipe $1.00. Jay 


Avenue, Charlottesville, — Virginia 
22901. ET 

MAKE Wine From Household Items. 
No Special Locks, Yeasts, Kits re- 


quired. Instructions $2.00. Spring Vi 
ley Spec., Box 9939, Kansas City, Mis 
souri 64i34. 


WINECRAFT-469 Items - Free Cata- 


log. P. O. Box 11186, Phoenix, Ari- 
zona 85061 


WINE MAKING 


„ће fun hobby you can drink 


* Imported Wine Yeast 
_ Free catalog & Recipes 


Jim DANDY WINE SUPPLIES 
BOX 30230-N CINCINNATI, O. 45230 


Buy Bulk - Whole- 
е. "Winemaker", Р. О. 
Box 205, Worthington, Ohio 43085. 
HOME Winemakers: Complete Sup- 
plies Catalog, Discount Prices. Send 
25c to: Vineyard Supplies. Box 2015, 
Kirkwood, New York 13795. 


79 BUY IT WHOLESALE 


165 FREE Wholesale catalogs! Un- 


beatable bargain: Mailorder drop 
shiny rs. Automobile discounts. Free 
talis. Vault International, Box 


$3845; Lexington, Kentucky. 40502. 


FREE Wholesale Catalog. Lure 
parts. Molds. Rod Blanks, Reels. Arch- 
егу, Metal Detectors. Rare Hardwoods. 


Finnysports, (PE), Toledo, Ohio 
33614. — x 
WORLD'S Largest whole: ipply. 


Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship Catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Box 
16386-PS, Portland, Oregon 97233. 

HEARING Aids, Batteries, Whol 
sale. Catalog 25c. Fiston, Box 144E, 
New Preston. Connecticut 06777. 

WHOLESALE Buying Service. Free 
Details. E. N. Distributors, Box 313. 
Royal Osk, Michigan 48068. 


80 ADVERTISING 
AGENCIES & SERVICES 

— FREE expert assistance for mail- 

order advertisers. Ratebook leading 

newspapers, magazine 25c. Chicago 

Advertising Agency, 28 E. Jackson, 

Chicago 60604. 

81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


ADVERTISING Placed, where 
Mailing Lists $9.00. 1000 Gum labels. 
Circulars mailed $7.00 1000 Dixmail- 
ers, King, North Carolina 27021. 


83 RUBBER STAMPS & 

OFFICE SUPPLIES 
REGULAR $2.50 3-line Metal Pock- 
et Stamp, $1.80. Low cost desk 


stamps. rochure. Wingerter, Box 
ТТТ, Eimhurst, New York 11373 

- FREE stamp 5 type styles. 
Fast service, low 


к. 

rices. Jackson's. 
Box 443B, Franklin Park, Illinois 
60131. 


ADDRESS Stamp, $1.50. 
erature. Allegheny, Вох 14-B, East 
McKeesport. Pennsylvania 15035. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1,000 GUMMED ADDRESS LA- 
BELS. BOXED $1.00. FREE CATA- 
LOG. Belmont. 4711D Linden, Lincoln, 
Nebraska 68516. 


500 PRESSURIZED Address Labels 
$2.00. Walt's Box 960, South Bend, 
Indiana 46624. 


1,000 GUMMED ADDRESS LA- 
BELS $1.00. FREE CATALOG. Acme, 
1238-B Voskamp, Pittsburgh, Penn- 
sylvania 15212. 


Free lit- 


1,000 GUMMED Address Labels 
$1.00. Moco, Box 3846, San Angelo, 
Texas 7690: 


PRINTING MACHINES. Offset, 
eograph, Typewriters, 
Plate making Mi 
King, North Caroli 


PRINTING Supermarket Short Run 
Specials. 1000 - $4.75. 5000 - $22, 
1000 Envelopes $8. Shipping 9 hours. 
Get Free Printing Specials Price Lists 
“Do You Make These 18 Mistakes 
When You Buy Printing." Speedy Off- 
set Printers, 23872 Aurora, Bedford, 
Ohio 44146. 


FREE Literature, Business Cards. 
Letterheads, Rubber Stamps, Social 
Security Plates, Labels, Lifetime Medi- 
cal, Pet, Identification Tags. Geer's, 
111 North Drive, Ottawa, Ohio 45875: 


FREE Literature: Business Cards, 
Rubber Stamps, Address Labels, Print- 
ing Big Selection. Jordan's, 552 West 
O'Connor. Lima, Ohio 45801. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


Dixgraph, 


“_SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, electrically 
heated. Sizes S"xB", B"x12", 10"x 
157. Starting outfits. Orders for press- 
es, supplies shipped day received. 
Free catalog low supply prices. Send 
$1 for postage and handling (refund- 
able on first order). Custom Manufac- 
turing, 406-PS, East Elm, Springfield, 
Missouri 65801. 


PRINT YOUR OWN — 
Pı Type, 


Printing 
Supplies Direct From 


~ RUBBER Stamp Outfits. Supplies. 


Kiewiet, 2025 Barney Road, Kalams 
zoo, Michigan 49007. 


LOW Priced Rubber Stamp Mak- 
Starting Outfits. Mar- 
jajor, Jefferson City. Mis- 


souri 65101. 
‘Same Day shipment on rubber stamp 


supplies. Revised wholesale price list 
No. 9 free. Star Stamp Supply, 732 
Federal, Chicago, Illinois 60605. 


RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Sup- 
ply; Box 4438, Franklin Park, Illinols 

1. 
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TOBACCO, PIPES, 
CIGARS 


BRIAR Pipes. Famous Imports! 
Write Maxima, Box 26-C, Vails Gate, 
New York 12584. 


88 OLD GOLD, JEWELRY 
WANTED 


CASH Immediately For Old Gold, 
Jewelry, Gold Teeth. Watches, Dia- 
monds, ' Spectacles, Silver, Platinum, 
Mercury. Free information. Rose Indus- 
tries, 26-Y East Madison, Chicago, Il- 
linois 60602. 


91 FOR THE HOME 
— WARNING Stickers! Deters bur- 
glars! Warns—Home Protected by 


Automatic Alerm. Five Stickers and 
“10 Secrets - Discouraging Burglary.” 
Family Safeguard! Guaranteed! Only 


$1.00. Hillside House, Dept, PS8, 
Joio, Hillside, Valdosta, Georgia 


Mats!! Molded white name on avo- 
cado, blue, red, gold. black back- ` 
grounds. Sturdy Construction; 18x28; 
State name, color. Only $7.95 + $1.28 
handling. Money Back Guarantee, En- 
terprises, PS-8. 19091 Carp, Hunt- 
ington Beach, California 02646. 


PUMPS 


Drain • Irrigate « Circulate • Spray 
Type XB heavy-duty all- 
metal rustproof ball- 
bearing pump. 
Stainless shaft 
Belt or direct 
drive, Use % HP 
(or larger) motor. 
LHP 1200GPH, 60" | 
high or 3000 GPH 25' 
well 5200 GPH max 
14" in. 1" out, Only $14.95 | 
Famous Type P pump. Hundreds | 
of thousands in use, Pumps | 
water to garden. Circulates 
water in pools and tanks. || 
Pumps waste water from | 
laundry or septic tank 
| Drains cellars, Stainless 
shaft. Bronze bearin 
Won't rust or clog. Use % 
motor or larger. % НР for | 
up to 2400 GPH, or 1800 | 
GPH from 25' well. 1" inlet. 
34" outlet. Only $9.95 | 


| re, pump, stand, coupling, and direct 
r 


ive Jo HP Dayton motor. Rated for contin- | 
| uous duty. 1800 GPH at 10" head, 1000 GPH | 
| at 30*. Or 400 GPH at 40'. Only $39.95 


| Type XB pump and full size 1 HP Dayton ball | 
bearing mctor. 1800 GPH at 35' head. $69.95 | 


Money back guarantee. P'pd, cash with order. | 


LABAWCO Box 6, Belle Mead, N.J.08502 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


"SHIP Models, plans, 
books, toc Big il- 
lustrated catalog 50c, Mass. reside: ts 


add 3% tax, James Bliss 4 Co., Dept. 
PS, Route 128, Dedham, Mi 


SHIP and Yacht model fit 
Pine construction Hull Kits; 


Я 
rints. Send 75c for Illustrated cata- 


log. A. J. Fisher, Inc., 1002 Etowah 
Avenue, Royal Oak, Michigan 48067 
SHIP and Airplane Model Kits cata- 
log 25c. Scientific, Inc., 340 Snyder, 
Berkeley Heights, New Jersey 07922 
SHIP Model Kits, plans, fittings 
from our own workshop. Big illu: 
trated catalog: 50c. Dluejacket, Ship- 
crafters, 145-S Water Street, South 
Norwalk, Connecticut 06854. 
DIRIGIBLE Build and fly 12; loni 
remote controlled airship. Plans ап 
book $5.25. LTA Products, 15 Wil- 


liam Street, Closter, New Jersey 
01624. 

RADIO Control Model Power Boats, 
Illustrated Literature Free. Send 


Stamped Self-Addressed Envelope. Oc. 
tura Models, 8148 No. Milwaukee, 
Niles, Illinois 60648. 


94 FOR INVENTORS _ 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds. Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe, 
Dept. 1257, Chicago 60603 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


USED Wrist Pocket Watches — 
$5,00 up. Free list. Southern Watches 
PS, South Wabash, Ci 
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. FREE Illustrated Unique Gifts Cat- 
alog! Serendipity House, 3418 Thun- 
derbird, Glendale, Arizona 85307. 


SALE. Writ 
Gifts, P. O. Box 696, DeSoto, Texas 
75115. 


INVENTIONS 
NEW PRODUCTS — IDEAS 
WANTED 


Patented & Unpatented 


Developed / Marketed By Professional 
Organization For Cash/Royalty Sales 


FREE INFORMATION & COPY OF 


“HOW TO MARKET YOUR 
INVENTION TO INDUSTRY" 


Write: 
LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


INVENTIONS Needed immediately 
for manufacturers. For additional in- 
formation write Kessler Corporation, 
C-78-FI, Fremont, Ohio 43420. 


PATENT Application Financing. 
Free Patent Search Plan. Global Patent 
Division, 2420 77th, Oakland, Calif. 


U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New ' York 
10007. Free Invention Certificates. 


FREE PAMPHLET: "Tips on Mar- 
keting Your Invention", Write: United 
States Inventors Service Company, 
108-X Carry Building, Washington, 
D.C. 20005. 


INVENTORS — United States Pi 
ent Office Searches, Patent Develop- 
. marketing of in- 
by Licensed Profes- 

Patent Engineer 
and United States Patent Office Former 
Examiner. Inventions developed 
pstenting and marketing. We are con- 
tacted by many manufacturers seeking 
to purchase appropriate new products 
invented by our clients, Send for Free 
Invention Certifücates and Invention 
Information. Serving inventors since 
1948. George Spector, Licensed Pro- 
fessional Engineer — Patent Engineer 
= 3615 Woolworth Building, New 
‘ork, New York 10007. 


sional Engineer 


MEDIATE ci t Appli- 
cations, free Patent Searches. Write 
“ for details. Universal Patents, 184-B, 


Marion, Ohio 433 


FREE Details "How to Safeguard, 
Develop and Market Your Invention. 
Write. World Wide Inventor's Service 
Company, 501 B Fifth Avenue, New 
| York 1001 


|. EINSTEIN'S Cosmic Religious Ex- 
perience Inspired Creative Genius 
-rn Basics, $5 to: Philosopher, Fr 
mont, Ohio 43420. 
INVENTORS! Either I will sell your 
Invention before you or 
does, or I will pay yoi 
Get Free Invention Évalui 
formation: Write Gilbert Adams, Inven- 
tion Broker, Dept, 17, 81 Wall Street, 
New Yorx, New York 10005. 


INVENTORS! Don't sell or license 
your Invention until you receive our 
offer, Engle Development Company, 
PSB $ 83 Wall Street, New York City 


PATENT Searches including Maxi- 
peed. full airmail report and 
ent copies. Quality searches 
Sxpertly "administered "With" complete 
secrecy guaranteed. Free Invention 
Protection form and "Patent Informa: 
Чоп." Write Dept. 4, Washin, 

ent Office Search Bureau, 
Franklin Substation, P. 
Washington, D.C. 2004 


FREE "DIRECTORY OF 500 COR- 
PORATIONS Seeking New Products." 
For information regarding develop- 
ment, sale, licensing of your inven- 
tion, write "THE IDEA PEOPLE" at 
RAYMOND LEE ORGANIZATION, Dept. 
71, 230 Park Avenue, New York City 
10017. 

PROSECUTE Your Own Pa ent Ар- 
plication. АШ Material 

Tite: Inventors Service, Box 3374, 
Washington, D.C. 20007. 


95 INVENTIONS WANTED 


INVENTORS 
vention for 
ented, write 
ing manufacturers requirements, roy- 
alty rates, Kessler Corporatio! 
‘78IW, Fremont, Ohio 43420. 


z 


CASH - Royalties for Patented, Un- 
patented Inventions, Global Market- 

Service, 2420F 77th, Oakland, 
California 94605. 


INVENTORS 
Manufacturers. Need New Products. 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 
For Cash / Royalty Sales. 
Design-Marketing—Patent Research 
International "Link to Industry" 
Second Decade of Re lable Service to 
'INVENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 
International Chamber of Commerce 
FREE poguet Markering” Brochure 


THE RAYMOND LEE ORGANIZATION. 
230.) Park Avenue, 
New York City 10017 


Director: Former U.S. Gov't 
Patent Adviser. 


INVENTIONS Promoted — For Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector. Licensed 
Invention Engineer. Woolworth Build- 
ing. New York 10007. 


INVENTORS - Tired of Deals. 
Schemes, and Unreasonable fees to sell 
your invention? Stop wasting time 
and money. Our large factory facilities 
in HONG KONG will purchase good 
commercial ideas and inventions for 
CASH and ROYALTIES under licensing 
agreement to manufacture for our cus- 
tomer accounts in U.S.A., U.K., and 
Europe. Write: RS (North America) & 
Company, Box 149PX, Tustin, Califor- 
а Я 


INVENTORS — Hundreds of manu- 
facturers have requested our assistance 
in locating marketable new products. 
Complete information free. Institute 
of American Inventors, Dept. 30C, 


TIRED OF DIGGING UP TRASH? 
The all new "'Coinshooter" rejects bot- 
tle caps, tin foil, nails end shallow 
trash. Detects gold, silver, coins and 
jewelry. FREE LITERATURE. D-TEX 
ELECTRONICS, Box 451-Y, 
Texas 15040. 


103 OF INTEREST TO 
WOMEN 


$350 FOR Your Child's Photo for 
our advertisements. All ages. Rush 
small photo, mother's, child's name. 
Spotlite, PS79, 140 N. LaBrea, Holly- 
wood, California 90036. 


Garland, 


RARE McGovern, Eagleton Buttons, 
Guaranteed Originals. $1. Each. 6 for 
$5.00. E. Dowling, 1950 Clove Road, 


g. 
Staten Island, New York 10304. 
“IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. 
Las V. 


NIPCOS, 727 North Main, 
‘Nevada 89101 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Вох 
24413-FG, Oakland, California $4623. 


B.S. GRINDER NO. 2 
$3.00 EACH. No Cod's; B.S., Box 
211, Comptehe, California 95427. 


(6.00 DOZEN id lac baby 
bogtsi Cowboy. Warsaw 18, indiana 


EARN up to $150.00 weekly home 
addressing for us. Details 25c. Wi 
ren's, Box 4004-PS, Newark, Ne 
Jersey 07112. 


CREDIT Cards . . , Loans intel? 
Credit Investigationi!! Guaranteed 
Gontinental-39, Niceville, Florida 


CHESSBOARD — Inlaid Hardwood. 
Free Circular. King, 1329 Amar, San 
Pedro, California 90732. 


635-F Street, N.W., Washington, D.C. 
20004. 

INVENTORS: Manufacturers Need 

. Free "Recommended 

Washington Inventors 


ire’ 
Service, 432-G Washington Building, 
District of Columbia 200! 


WE either sell your 
pay cash bonus. Write for detail: 
Versal Inventions, 298-G, 
Ohio 43302. 


97 GOOD EATING 


MAKE Your Own Wine, Cheese. 
Sausage with inexpensive. supplies 
available at local stores. Handbook 
$3.00. Neal Enterprises. Box 7285PS, 
Guitport, Mississippi 39501. 


99 FOR SALE MISC. 


ROLL YOUR OWN automatically 
with amazing new CIGAMAT. Push but- 
ton, Make firmly packed cigarette in 
seconds. FREE strated details. 
Thomas Company, Cigarette Division. 
171-08 Hillside, Jamaica, New York 


31432. = 
искіІТҮ® SPLIT 
ENDS WOOD SPLITTING DRUDGERY 


New low cost COMPACT MODEL .... for 
farmers, camps, cottagers. 10 ton 

тат, 2 cycles per min, splits 

logs 25" x 18^. Carried in 
car trunk, placed ш 
295 IBS right or hung for stor 
with gas and oif age. For details writ 


PIQUA ENGINEERING, INC., Dept. K, Box 605 Piqua, 0. 45356 
100 WANTED TO BUY 


UICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Terminal; 
Norwood, Massachusetts 02062. 


101  EMBLEMS & 
BRASSARDS 


. EMBROIDERED, Emblems, Quotes 
Your Design. Emblems. 87 RFD 1, 
Littleton, New Hampshire 03561. 


102 TREASURE FINDERS, 
METAL DETECTORS 
FIND buried treasure with revolu: 
tionary patented, analytical metal de- 
tector. Features push button and auto- 
matic tuning, negligible ground picku 
greatest range. Free catalogue. Gardi- 


ner Electronics, Dept. 1-4729 N. 7th 
Avenue, Phoenix, Arizona 85013. 


POWERFUL Metrotech Locators De. 
tect Gold, Silver, Coins. Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations, Dept. 
9,269 793, Menlo Park, Californii 


GOLDAK Treasure Locators — Plea- 
sure and profit in a hobby you'll en- 
joy. Find coins, relics, gold, silver. 
Charge on BankAmericard. GOLDAK, 
Dept. PS, 1101-A, Air Way, Glendale, 
California 91201. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful’ Models, $19:95 up. Instant Fi- 
available. Write or call for 
log. Phone (713)-682-2728 


free cat 
day or night. Dealer inquiries invited. 
Relco. Dept. A-41, Box 10839, Hous- 


BUILD a 
Works Like the Expensive Type, but 
cost less than $3. Send $2. for plans 
and instructions to: Franks Repair, 
Box 53, Richwood, Ohio 43344. 


..FREE  FACI-FILLED CATALOG. 
World's Largest line of metal detec- 
tors, Models as low ss $49.50 and 

‘Two year guarantee. Three factory 
vations. U.S. and Canada. plus over 
1,000 dealers and Service Centers 
from Coast to Coast. No finer instru- 


Treasure Finder that 


INC. 
ANT VALLEY ROAD, SWEET HOME. 
OREGON 97386. 


RM #361. 1011 PLEAS- 


$500 MONTHLY Possible address- 

ing—stuffing envelopes (longhand— 

typing) at home. $500 Monthly 

Clipping news items from your news- 

Information: Send stamped 

dressed envelope. American, 
Missouri 64024. 


DO Simple Addressing — Mailing, 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality, Box 9SW, 
East Rockaway, New York 11518. 


$100.00 WEEKLY Po; 
dressing envelopes. Send stamped, ad- 
dressed envelope. Belmont, 4711G, 
Linden, Lincoln Nebraska 68516. 


104 RESORTS & TRAVEL 

|, SAVE $ On Trip to Disney World. 
Personal Help - Your Needs - $1.00 - 
Refundable. John Kregl, 530 South 
Scenic Highway, Lake Wales, Florida 


705 MISCELLANEOUS 


FED Up with Mosquito Bites? 
Write: Tuto, 405C Roncesvalles, To- 
ronto 3, Canada about Famous Elec- 
tronic repeller. Pocket size. 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
58, 481 Thurston Road, Rochester, 
New York 14819, 


EINSTEIN Eclipse Scandal! 25c. 
Thomas Optical, 408 Vermont Avenue, 
Daytona Beach, Florida 32018. 


ELECTRIC SHAVER. Underarm - 
Cordless $5.95. Electric Shaver, 130 
NE. 2nd Street, Boca Raton, Florida 


ATER Filters Clean, Purify. Fit 
any Faucet. $2.95. Save: 2/$5.00. 
Wexler Company, Box 14322, Phila- 
delphia, Pennsyi 


., Higher Income, Security and Power. 
56 page book ""Thini 


Ha, 40. Longfellow, Mill Valle 
fornia 94941. 2 


IDENTIFICATION Cards, Electronic 
Surveillance Equipment. Como-PS, Box 
758, Palatine, Illinois 60067. 


POPULAR SCIENCE 
QUICK INDEX 


A valuable index to quickly 
locate articles published in 
Popular Science. Unique in- 
dexing method locates arti- 
cles by using key words in 
titles. 


1972 Index $1.50 
Combined 1970-1972 Index 
$3.00 


Land check or money orders 
о: 


BASHAM INDUSTRIES 


8707 Stilwood 
Austin, Texas 78758 


GLASS CASE CURIO TABLE KIT 


Classic style. АП parts per- 
fectiy milled of Honduras 


Only ed. Onler now. before price 
$39.50 \f increases 971/75. 

Postpaid | CLASSIC Crafts, Dept. B| 

401 North Section St., 

Brochure 25¢ Fairhope, Alabama 36532 


_ BOOKS on Antiques and their Prices. 
Free Circuli од, ipe Unlon- 


OBSERVE лыу. , excit- 
ing! Adults only. Guaranteed — $2. 


Phenoministics, Box 281, Gresham, 
Oregon 9703: 
106 PERSONAL 


. BECOME Ordained Minister, Free 
Information, Church. Hox 324, Day- 
tona Be.ch, Florida 32015. 


DON'T Die Without a Will. 
Will Form Protects Your Famil 


Nevada 89101. 


CASH LOANS by mail! Up to $2,500 
on signature alone. No Collateral! Se- 
greti Union, Finance Company, 3608 


No. 16th Street, Dept. PS, 
Arizona 85011. 


RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
Box 49- 


corder Unattended. Rober 
PS8, Parkridge, Ilinois 60068. 


SMALL Business Loans. Quick Cash 
application. Write: Financial, 28 E. 
Jackson, Suite 


1204-X12, ‘Chicago 
60604, 


HOW INTELLIGENT Are You? Self- 
scoring test reveals IQ. in 45 minutes! 
Send $2 today — Guaranteed! Brous- 
seau Enterprises, Dept, 148, 29 Rain- 
bow Road, East Granby, Connecticut 


NEW Wrench! That Can Save You 
Time and Money. Lifetime Guarantee. 
Free Information. Assini's Toolcraft, 
210 Marvin Avenue, Hackensack, New 
Jersey 07601. 


INVESTIGATORS. Latest Electron- 
ic Aids. Free Literature. Clifton, 11500- 
F NW 7th Avenue, Miami, Florida 
33168. Š Бәраат) EPN 

FOOL FRIENDS. Stay At Home— 
Send 5 Picture Post Cards from Gam- 
bling Capital, return for remail 
2216 E. Owens, No. Las Vegi 
$9030. — 

BURGLAR-Proof Your Home. Send 
$1. Security Research, Box 218, Berea, 
Ohio 44017. 

(Te- 


“RULE Others with Thoughts. 
Clarion, Box 1769-A6, 


- SECRET Plan Wipes Out Your 
Debts. Immediate relief. Clear credit. 
Free details! Counselor-16, Kerrville, 
‘Texas 780: 


NEED Money - Debts Too Big? 
Consolidate Lille. Free Emergency 
Loans. Write: Interstate, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. 


GUARANTEED Credit to $100.00 
Anywhere. Certified Identification 
Registry gives you this privilege with 
positive identification for check cash- 

bank requirements 


close 25c, Write: 
River Forest, Illinois 6030] 


HAVE a Confident 


INFORMATION-AII subjects - Final/ 
Rough Drafts - Data Analyzed and 
Compiled. WCM, Box 197, Holden, 

wisetts 01520. - 


A COMING Whirlwind to sweep 


this earth! Free Information! Write: 
Harvest PS, Jefferson City, Missouri 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC, 
Rockford, Illinois 61108. 


HEARING Aids, Batteries, Discount 
‘Write: Rhodes, Box 518 PS, 
Kentucky 42001 


FREE. Hearing Aid Catalog. Write: 
“MoneySavers”, 9530 PSG Langdon, 
Sepulveda, California 91343. 
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NRI gives you the professional testing equipment and tools you need. 
Illustrated is the equipment you get with the NRI Master Automotive 
Technician's Course. Equally complete materials come with the Courses 


in Air Conditioning, 
Refrigeration and Heating. 


skills at home...in your spare time 


NRI AUTOMOTIVE 


SERVICING 
You get hands-on experience 
and the finest professional tools 


Learning to service automo- 
biles can be easy, exciting and 
profitable, the NRI way. You 
learn step-by-step proceeding 
at your own rate of speed and 
the courses are complete and 
professional in every way. 
Richard Petty, America's ж 
winningest stock car racer and NRI Automotive Con- 
sultant, says, "NRI training gives you the kind of solid 
background you need to launch a career 
as a master mechanic, or to learn what 
you have to know to take good care of 
your own car. I especially like the 'bite- 
size’ lessons, and how NRI has covered 
- practical service work...so a guy can 
X4 learn with his hands." 


Your choice of two courses... 


NRI gives you a choice of Master Automotive Technician 
training or a shorter Automotive Tune-up and Electrical 
Systems course for the man seeking greater understand- 
ing of basic car repair. With the Master Course, you get 
—at no extra cost—your own ignition analyzer scope (ап 
NRI exclusive!), as well as a dwell-tachometer, timing 
light, complete set of tools, volt-amp tester, and gauges. 


APPROVED UNDER GI BILL—If you have served 
since January 31, 1955 or are in the service now, 
check GI line on the card. 


NRI TRAINING 


3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 


RUSH CARD FOR ONE FREE NRI CATALOG 
No Salesman Will Call 


Ignition Analyzer 


148 | POPULAR SCIENCE 


NRI AIR CONDITIONING, 


REFRIGERATION & HEATING 
Get in on the ground floor of 
a really growing industry 


The NRI Air Conditioning, 
Refrigeration and Heating 
courses qualify you quickly to 
step into a high-paying career 
or part-time job. The programs 
were developed with technical 
assistance from the York Di- 
vision of the Borg-Warner Cor- 
poration, a world-recognized 
leader in air conditioning. 


Exclusive Training Units 


^ NRI training units include a Circuit 

Demonstrator for circuit studies, 
“© anda Control Simulator for learning 
the fundamentals of electric controls. 


Window Air Conditioner 


With the NRI Master Course, you 
receive a complete 5,000 BTU win- 
dow air conditioner for trouble- 
shooting and your personal use. 


Enrollees in the Master Course may 
take one week of advanced labora- 
tory work at the famous York In- 
į stitute at no extra cost. Resident 
training is an optional extra not, 
required for your NRI diploma, 


Choose One of Two Courses 


NRI offers a basic course in Air Conditioning and Re- 
frigeration, or the Master Course in Air Conditioning, 
Refrigeration, and Heating. 
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Longer length, milder taste 


